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PREFACE. 
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Should  it  be  asked  why  I  publish  this  volume,  I  an- 
swer, along  with  many  others.  Because  I  believe  such  a 
Handbook  to  be  greatly  needed ;  and  under  this  convic- 
tion have  done  my  best,  within  moderate  limits,  to  render 
it  useful.  Go  where  you  will^ — to  the  popular  platform,  the 
public  lecture-room,  or  the  private  parlour — and  you  hear 
immense  interest  professed  in  the  science  of  Geology ;  but 
the  profession,  for  the  most  part,  accompanied  by  the  regret 
that  its  "hard  words  and  forbidding  technicalities"  should 
render  it  so  difficult  of  acquirement.  Now,  while  deprecating, 
in  the  strongest  manner,  the  introduction  of  unnecessary 
terms,  it  is  quite  evident  that  every  science  must  have  its 
own  technicalities  and  modes  of  expression  :  new  objects 
require  new  names,  and  new  facts  new  phrases  to  express 
their  relations.  There  is  no  avoiding  this  necessity  in  any 
progressive  branch  of  human  knowledge,  and  the  only  thing 
that  can  be  done  to  lessen  the  difficulty — next  to  the  rigid 
exclusion  of  whatever  seems  superfluous — is  to  explain  these 
terms  in  brief  and  simple  language.  This  I  have  endeavoured 
to  do,  chiefly  with  a  view  to  the  requirements  of  the  general 
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reader,  at  the  same  time  appending  such  details  as  might 
render  the  volume  an  acceptable  Handbook  of  Reference  to 
the  student  and  professed  Geologist.  Thus  the  ordinary 
reader  will  generally  find  the  information  he  requires  in  the 
first  and  second  sentences  of  a  definition  ;  what  follows  is  ad- 
dressed more  especially  to  the  professional  inquirer — to  the 
student,  miner,  engineer,  architect,  agriculturist,  and  others, 
who  may  have  occasion  to  deal  with  geological  facts,  and  yet 
who  might  not  be  inclined  to  turn  up  half-a-dozen  volumes, 
or  go  through  a  course  of  geological  readings,  for  an  explana- 
tion of  the  term  in  question. 

Such  is  the  aim  and  object  of  this  "  Handbook  of  Geolo- 
gical Terms."  I  lay  claim  to  little  more  than  the  arrangement 
of  the  matter  which  has  been  gleaned  and  sifted  from  many 
sources — care  having  always  been  taken  to  present  the 
science  in  its  newest  aspects,  and  to  express  its  facts  in  the 
clearest  and  simplest  language.  Sensible  of  many  imperfec- 
tions, I  would  respectfully  solicit  corrections  from  those  who 
may  generally  approve  of  the  work,  in  order  that  any  subse- 
quent edition  may  be  rendered  more  worthy  of  the  Science 
whose  truths  we  are  labouring  to  establish — a  science  which, 
whether  intellectually  or  economically  considered,  stands 
second  to  none  on  the  roll  of  human  acquirements. 


D,  P. 


GiLMORE  Place,  Edinburgh, 
August  1859, 
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Note. — "  It  is,  indeed,"  says  Agassiz,  in  his  recent  Ussay  on  Classificatiou , 
"a  very  unfortunate  tendency,  which  prevails  now  almost  universally 
among  naturalists,  with  reference  to  all  kinds  of  groups,  of  whatever  value 
they  may  be,  from  the  branches  down  to  the  species,  to  separate  at  once 
from  one  another  any  types  which  exhibit  marked  differences,  without  even 
inquiring  first  whether  these  differences  are  of  a  kind  that  justifies  such 
separations.  In  our  systems,  the  quantitative  element  of  differentiation 
prevails  too  exclusively  over  the  qualitative.  If  such  distinctions  are 
introduced  under  well-sounding  names,  they  are  almost  certain  to  be 
adopted  ;  as  if  science  gained  anything  by  concealing  a  difficulty  under  a 
Greek  or  Latin  name,  or  was  advanced  by  the  additional  bvirden  of  a  new 
nomenclature.  Another  objectionable  practice,  prevailing  quite  as  exten- 
sively also,  consists  in  the  change  of  names,  or  the  modification  of  the 
extent  and  meaning  of  old  ones,  without  the  addition  of  new  information 
or  of  new  views.  If  this  practice  is  not  abandoned,  it  will  necessarily  end 
in  making  Natural  History  a  mere  matter  of  nomenclature,  instead  of 
fostering  its  higher  philosophical  character."  Influenced  by  this  opinion, 
I  have  adopted  in  the  following  tabulations  such  arrangements  of  the 
Mineral,  Vegetable,  and  Animal  kingdoms  as  have  been  sanctioned  by  our 
leading  naturalists — which  appear  to  be  most  intelligible  to  the  general 
reader — and  on  which,  indeed,  the  greater  portion  of  the  nomenclature  of 
Geology  and  Palaeontology  has  been  founded. 


CHEMICAL    SCHEME, 


Exhibiting  the  so-called  "Elementary  Substances"  in  alphabetical 
order,  with  their  symbols  and  chemical  equivalents — hydrogen  being 
taken  as  1. 


Elements.  Symbols.  Equivalents. 

Aluminium    Al     13,69 

Antimony  {Stibium) Sb     129.03 

Arsenic  As     75. 

Barium   Ba    68.64 

Bismuth Bi     70.95 

Boron B      10.90 

Bromine Br 78.26 

Cadmium Cd    55.74 

Calcium .'. Ca     20. 

Carbon   C       6. 

Cerium   Ce     46. 

Chlorine CI 35.50 

Chromium Cr     28.15 

Cobalt Co    29.52 

Copper  {Cttp-um) Cu    31.66 

Didymium —      — 

Erbium  — — 

Fluorine F      18.70 

Glucinium  or  Beryllium Gl     26.50 

Gold  {Aurum)  Au   98.33 

Hydrogen  H      1. 

Ilmenium  II      — 

Iodine I       126.36 

Iridium  Ir     98.68 

Iron  (Fen-um)   Fe     28. 

Lanthanum   Ln    48. 

Lead  {Plumbum)  Pb    103.56 

Lithium Li     6.43 

Magnesium    Mg   12.67 

Manganese Mn   27.67 

Mercury  {Hydrargyrum) Hg   100.07 

Molybdenum '. Mo   47.88 

Nickel Ni     29.57 

Niobium Nb   — 

Nitrogen    Ni 14.  ' 

Norium  No    — 

t1 
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Elements.  Symhols.  Squivalenta. 

Osmium Os    95.56 

Oxygen  0      8. 

Palladium  Pd    53.27 

Pelopium    Pe     ;     — 

Phosphorus    P      32. 

Platinum    Pt  98.68 

Potassium  {Kalium)    K  39. 

Rhodium    R  52.11 

Ruthenium    Ru  52.11 

Selenium    Se  39.57 

Silicium,  Silicon   Si  21.35 

Silver  {Argentum) Ag  108. 

Sodium  (iV^a^mm)   Na  22.97 

Strontium Sr  43.84 

Sulphur S  16. 

Tantalum  or  Columbium    ...  Ta  92.30 

Tellurium  Te  66.14 

Terbium —  — 

Thorium Th  59.59 

Tm.{Stanmim)  Sn  58.82 

Titanium    Ti  24.29 

Tungsten  or  Wolfram W  94.64 

Uranium U  60. 

Vanadium V  68.55 

Yttrium Y  32.20 

Zinc Zn 32.52 

Zirconium  Zr 33.62 


Of  the  preceding  elementary  or  ultimate  substances  only  a  few  enter 
largely  into  the  composition  of  the  earth's  crust ;  and  of  the  others  many 
are  extremely  rare,  or  only  evolved  from  their  natural  unions  by  chemical 
analysis.  In  the  following  list  the  most  important  (geologically  speak- 
ing) are  printed  in  capitals,  their  characters  being  given  as  under  the 
ordinary  pressm*e  and  temperature  of  the  atmosphere  : — 

G'ases— Hydrogen,  oxygen,  nitrogen,  chlorine,  and  fluorine. 
Non-Metallic  Liquids  and  Solids — Bromine,    iodine,  SULPHUR,  PHOS- 
PHORUS, selenium,  carbon,  boron,  silicon. 
Metals  being  tlie  bases  of  the  Earths  and  A  Ikalies — POTASSIUM,  SODIUM, 
lithium;    barium,   strontium,   calcium;    magnesium,    aluminium, 
thorium,  glucinium,  zirconium,  yttrium. 
TAe  3/c^a^— Manganese,  zinc,  iron,  tin,  cadmium,  cobalt,  nickel; 
arsenic,  chromium,  vanadium,  molybdenum,  tungsten,  columbium, 
antimony,  uranium,  cerium,  bismuth,  titanium,  tellurium,  copper, 
LEAD ;    mercury,  SILVER,    GOLD,    PLATINUM,    palladium,  rhodium, 
osmium,  iridium,  ruthenium ;  (and  the  following,  of  which  little  is 
yet  determined),  erbium,  terbium,  didymium,  lanthanum,  niobium, 
norium,  ilmenium,  pelopium. 
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MINERAL    SCHEME, 


Exhibiting  the  simple  minerals,  or  constituents  of  rock-masses,  as  ar- 
ranged by  Professor  Weiss,  of  Berlin,  into  Orders  and  Families. 


I.  ORDER— OXIDISED  STONES. 

Families:—!.  Quartz.  7.  Mica. 

2.  Felspar.  8.  Hornblende. 

3.  ScAPOLiTE.  9.  Clays. 

4.  Haloid  Stones.  10,  Garnet. 

5.  Leucite.  11.  Gems. 

6.  Zeolites.  12.  Metallic  Stones. 

II.  ORDER-SALINE  STONES. 

Families  :—l.  Calc-spar.  4.  Gypsum. 

2.  Fluor-spar.  5.  Rock-salt. 

3.  Heavy-spar. 

III.  ORDER— SALINE  ORES. 

Families ;— 1.  Sparry  Iron  Ores.         3.  Lead  Salts. 
2.  Copper  Salts. 

IV.  ORDERr-OXIDISED  ORES. 

Families:— I.  Iron  Ores.  4.  Red  Copper  Ores. 

2.  Tinstone.  5.  White  Antimony  Ores. 

3.  Manganese  Ores. 

V.  ORDER— NATIVE  METALS. 

Form  only  one  Family. 

VI.  ORDER— SULPHURETTED  METALS. 
Families :—  1.  Iron  Pyrites.  4.  Grey  Copper  Ore. 

2.  Galena.  5.  Blende. 

3.  Grey  Antimony  Ore.     6.  Ruby  Blende. 

VII.  ORDER— INFLAMMABLES. 

Families ;— 1.  Sulphur.  4.  Mineral  Resins. 

2.  Diamond.  6.  Combustible  Salts. 

3.  Co.1L. 
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The  following  list  contains  the  so-called  Species  usually  arranged  under 
the  respective  families — the  more  abundant  and  better  known  being  marked 
in  Italics ; — 

ORDER- OXIDISED  STONES. 

1.  QuAETZ  Family  (2  Species). — Quartz,  Opal. 

2.  Felspar  Family  (14  Species). — Ortlioclase,  Ryacolite,  Alhite,  Andesin, 

Saccharite,  Lahradorite,  Couzeranite,  Anorthite,  Oligoclase,  Petalite, 
Spodumene,  Kastor,  Pollux,  Amorplious  Felspar. 

3.  SCAPOLITE  Family  (13  Species).— ^ctyw^iVe,  Nuttalite,  Barsowite,  Ottre- 

lite,  Palagonite,  Dipyr,  Nepheline,  Davyne,  Gehlenite,  Humboldtilite, 
Prehnite,  Zeuxite,  Nephrite. 

4.  Haloid  Stones  (9  Species). — Lazulite,  Calaite,   Wavellite,  Wagnerite, 

Amblygonite,  Alunite,  Aluminite,  Pissophane,  Latrobite. 

6.  Leucite    (8    Species).— Leuctte,     Porcelain    spar,    Sodalite,     Hauyne, 
Nosean,  Ittnerite,  Lapis  Lazuli,  Eudialite. 

6.  Zeolites   (22  Species). — Analcime,    Natrolite,    Scolezite,    Damourite, 

Thomsonite,  Stilbite,  Aedelforsite,  Heulandite,  Brewsterite,  Ejnstilbite, 
ApophyllUe,  Okenite,  Pectolite,  Chabasite,  Faujasite,  Harmotome,  Phil- 
lipsite,  Zeagonite,  Laumonite,  Leonhardite,  Glottalite,  Edingtonite. 

7.  Mica  Family  (31  Species). — Potash  Mica,  Lithia  Mica,  Magnesia  Mica, 

Lepidomelane,  Chloritoid,  Chlorite,  Ripidolite,  Talc,  Schillersjmr, 
Antigorite,  Hydropite,  Serpentine,  Picrosmine,  Villarsite,  Spadaite, 
Gymnite,  Chonikrite,  Pyrosklerite,  Kammererite,  Pyrosmalite,  Cron- 
stedtite,  Stilpnomelan,  Brucite,  Hydromagnesite,  Nemalite,  Seybertite, 
Margarite,  Pyrophyllite,  Anauxite,  Pholerite,  Rosellan. 

8.  Hornblende  Family  (19  SY>ec\es).— Hornblende,  Augite,  Hypersthene, 

Bronzite,  D tallage,  Rhodonite,  Tephroite,  Troostite,  Wollastonite,  Ach- 
mite,  Sordawalite,  Krokydolite,  Pyrallolite,  Pyrargillite,  Karpholite, 
Babbingtonite,  Isopyre,  Polylite,  Tachylite. 

9.  Clays  (24  Species). — Kaolin,   Clay,  Rock-soap,  Plinthite,  Green-EaHh, 

Yellow  -  Earth,  Halloysite,  Fidlers' -Earth,  AUophane,  Schrotterite, 
Challilite,  Bole,  Teratolite,  KoUyrite,  Lithoinarge,  Miloschin,  Kerolite, 
Agalmatolite,  Soapstone,  Pipestone,  Meerscloaum,  Pimelite,  Dermatin, 
Retinalite. 

10.  Garnet  Family  (15  Species).— Garnet,  Pyrope,  Helvine,  Idocrase, 
Epidote,  Axinite,  Cyanite,  Sillimanite,  Bamlite,  Andaltcsite,  Staurolite, 
Diaspore,  Hydrargillite,  Periclase,  Glaucophane. 

11.  Gems  (16  Species). — Zircon,  Malacon,  Spinel,  Automalite,  Comndum, 
Crysoberyl,  Topaz,  Pycnite,  Leucophane,  Euclase,  Emerald,  Phenakite, 
lolite.  Tourmaline,  Crysolite,  Chondrodite. 

12.  Metallic  Stones  (22  Species). — Lievrite,  Hisingerite,  Anthosiderite, 
Nontronite,  Pinguite,  Chloropal,  Chlorophceite,  Thorite,  Eulytine,  Gado- 
linite,  Allanite,  Tschewkinite,  Cerite,  Pyrochlore,  Keilhauite,  Polymig- 
nite,  Poly  erase,  Perorskite,  Aeschynite,  Mengite,  Monazite,  Samarskite. 
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.  ORDER— SALINE  STONES. 

1.  Calc-spar  Family  (6  Species). — Calc-spar,  Dolomite,  Breunnerite,  Mag- 

nesite,  Mesitine  Spar,  Airagonite. 

2.  Fluor-spar  Family  (14  Species). — Fluor-spar,  Yttrocerite,  Fluocerite, 

Fluocerine,  Cryolite,  Chyolite,  Hopeite,  Apatite,  Herderite,  Children- 
ite,  Xenotime,  Boracite,  Hydrohoracite,  Datholite. 

3.  Heavy-Spar  Family  (7  Species). — Barytes,  Dreelite,  Witherite,  Alston- 

ite,  Baryto-Calcite,  Celestine,  StrorUianite. 

4.  Gypsum  Family  (7  Species).— 6??/jositm,  Anhydrite,  Polyhalite,  Glau- 

herite,  Pharmacolite,  Haidingerite,  Berzelite. 

5.  Rock-Salt  Family  (28  Species). — Roch-Salt,  Alum,  Alunogene,  Glau- 

ber Salt,  Melanterite,  Botryogene,  Copiapite,  Coquimbite,  Tectizite, 
Cyanose,  Goslarite,  Bieberite,  Johannite,  Natron,  Titer monatr ite, 
Trona,  Gaylussite,  Borax,  SassoUne,  Nitre,  Nitr aline,  Nitrocalcite, 
Nitro-Magnesite,  Sal-Ammoniac,  Mascagnine,  Arcanite,  Thenardite, 
Epsomite. 

ORDER— SALINE  ORES. 

1.  Sparry  Iron  Ores  (17  Species).— >Si(Zm<e,  Ankerite,  Diallogite,  Man- 

ganocalcite,  Lanthanite,  Parisite,  Calamine,  Galmei,  Williamite,  Tri- 
plite,  Zwieselite,  Triphyline,  Hureaulite,  Heterozite,  AUuaudite, 
Pitticite,  Diadochite. 

2.  Copper  Salts  (30  Species). — Dioptase,  Chrysocolla,  Azurite,  Malachite, 

Aurichalcite,  Chalcophyllite,  Tirolite,  Erinite,  Liroconite,  Olivenite, 
Euchroite,  Klinoclase,  Phosphorochalcite,  Thrombolite,  Libethenite, 
Tagilite,  Ehlite,  Atacamite,  Volborthite,  Arseniosiderite,  Pharmako- 
siderite,  Scorodite,  Symplesite,  Brochantite,  Vivianite,  Dufrenite, 
Uranite,  Chalcolite,  Erythrine,  Nickeline. 

3.  Lead  Salts  (27  Species). — Certissite,  Anglesite,  Leadhillite,  Lanarhite, 

Caledonite,  Linarite,  Phosgenite,  Mendipite,  Cotunnite,  Pyromorphite, 
Mimetesite,  Bleinierite,  Vanadinite,  W^dfenite,  Scheelitine,  Plomb- 
gomme,  Crocoisite,  Melanochroite,  Vauquelinite,  Bismuthite,  Kerate, 
Calomel,  lodite,  Coccinite,  Bromite,  Romeite,  Scheelite. 

ORDER— OXIDISED  ORES. 

L  Oxidised  Iron  Ores  (9  ^^ecies).—  Magnetite,  Chromite,  Franklinite, 
Ilcematite,  Lite,  Limonite,  Gotheite,  Ilmenite,  Iserine. 

2.  Tin  Ore  Family  (13  Species).— C'as.«'<ertVe,  Wolfram,  ColumUte,  Tan- 
talite,  Yttrotantalite,  Euxinite,  Fergusonite,  Sphene,  Brookite,  Rutite, 
Anatase,  Pechurane,  Plattnerite. 

t  Manganese  Ores  (20  Species). — Pyrolusite,  Polianite,  Manganite, 
Hausmannite,  Braunite,  Psilomelane,  Crednerite,  Cupreous  Manganese, 
Earthy  Cobalt,  Wad; (Ochres),  Cobalt  0.,  Molybdena  0.,  Bismuth 
0.,  Antimony  0.,  Tungsten  0.,  Uranium  0.,  Minium,  Lead  0.,  Chi-ome 
0.,  Tellurite. 
Red  Copper  Ores  (4  Species).  —  Ciqirite,  C/talcotrichite,  Tenorite, 
Z  incite. 
White  Antimony  Ores  (2  Species).— Valentinite,  Arsenite. 
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OEDEE -NATIVE  METALS. 

1.  The  Metals  (18  Species). — Platinum,  Palladium,  Osmiumiridium, 
Iridium,  Gold,  Silver,  Antimony- Silver,  Mercury,  Amalgam,  Anti- 
mony, Arsenic-Antimony,  Arsenic,  Tellxirium,  Leady  Tin,  Bismuth, 
Copioer,  Iron, 

OEDER-SULPHUEETTED  METALS. 

1.  Pyeites  Family  (21  Species). — Pyrite,  Marcasite,  Pyrrhotine,  Leuco- 

pyrite,  Mispiclcel,  Cohaltine,  Smaltine,  Modumite,  Linne'ite,  Griinauite, 
Gersdorffite,  Ullmannite,  Breithauptite,  Plakodine,  Nicheline,  Ram- 
melsbergite,  Miilerite,  Ghalcojyyrite,  Bomite,  Domeykite,  Arseniate  of 

Manganese. 

2.  Lead  Glance  Family  (17  Species).  —  Galena,  Cup-oplumhite,   Claus- 

tbalite,  Selencopper  Lead,  Onofrite,  Naumannite,  Argentite,  Strome- 
yerite,  Redruthite,  Kupferindig,  Eukairite,  Berzeline,  Nagyagite, 
Altaite,  Hessite,  Tetradymite,  Molybdenite. 

3.  Grey  Antimony  Ores  (16  Species). —  Stihine,  Jamesonite,  Zinckenite, 

Plagionite,  Boulangerite,  Geokronite,  Steinmannite,  Plumosite,  Duf- 
r^ynoysite,  Wolfsbergite,  Kermes,  Berthierite,  Bismuthine,  Aciculite, 
Kobellite,  Sylvanite. 

4.  Grey  Copper  Ores  (11  Species).  —  Fahlore,   Tennantite,  Bournonite, 

Wolchite,  Freieslebenite,  Stefhanite,  Polyhasite,  Sternbergite,  Stan- 
nine,  Cupi-eous  Bismuth,  Bismuthic  Silver. 

5.  Blendes  (5  Species). — Blende,W oltzine,  A  labandine,  Hauerite,  GreenocJc- 

ite. 

6.  Euby   Blendes  (6  Species). — Pyrargyrite,    Miargyrite,    Xanthokon, 

Cintiahar,  Realgar,  Orpiment. 


OEDEE— THE  INFLAMMABLES. 

L  Sulphur  Family. — Sulphur,  Selen-Sulphur. 

2.  Diamond. — Diamond. 

3.  Coals  (5  Species). — Graphite,  Anthracite,  Common  Coal,  Lignite,  Peat. 

4.  Mineral  Eesins  (20  Species), — Bitumen,  Elaterite,  Asphaltum,  Piauz- 

ite,  Ixolyte,  Amher,  Retlnite,  Walchowite,  Cop)aline,  Berengelite,  Guy- 
aquillite^  Hartine,  Middletonite,  Ozokenie,  Haichetine,  Fichtelite,  Hart- 
ite,  Konlite,  Scheererite,  Tdrialite. 

5.  Inflammable  Salts  (2  Species).— Mellite,  Oxalate. 
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VEGETABLE    SCHEME. 


The  Vegetable  Kingdom  may  be  arranged  into  two  grand  divisions — the 
Cellular  and  Vascular,  and  these,  according  to  their  modes  of  growth 
and  reproduction,  into  the  following  groups  and  classes  : — 

I.  Cellular — Without  regular  vessels,   but  composed  of  fibres  which 

sometimes  cross  and  interlace  each  other.  The  Confervce  (green  scum- 
like aquatic  growths),  the  Lichens  (which  incrust  stones  and  decaying 
trees),  the  Fungi  (or  mushroom  tribe),  and  the  A  Igce  (or  sea- weeds), 
belong  to  this  division.  In  some  of  these  families  there  are  no  appa- 
rent seed-organs.  From  their  mode  of  growth,  viz.  sprout-like  in- 
crease of  the  same  organ,  they  are  known  as  Thallogens  or  Amphi- 

GENS. 

II.  Vascular — With  vessels  which  form  organs  of  nutrition  and  repro- 

duction. According  to  the  arrangement  of  these  organs,  vascular 
plants  have  been  grouped  into  two  great  divisions — Cryptogamic 
(no  visible  seed-organs),  and  Phanerogamic  (apparent  flowers  or 
seed-organs).     These  have  been  further  subdivided  into  the  following 
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1.  Cryptogams — Without  perfect  flowers,  and  with  no  visible  seed- 

organs.  To  this  class  belong  the  mosses,  eqidsetums,  ferns,  and 
lycopodiiuiis.  It  embraces  many  fossil  forms  allied  to  these 
families.  From  their  mode  of  growth,  viz.  increase  at  the 
top  or  growing  point  only,  they  are  known  as  AcROGENS. 

2.  Phanerogamic  Monocotyledons — Flowering  plants  with  one 

cotyledon  or  seed-lobe.  This  class  comprises  the  water-lilies, 
lilies,  aloes,  rushes,  grasses,  canes,  and  loalms.  In  allusion  to  their 
growth,  by  increase  within,  they  are  termed  Endogens. 

3.  Phanerogamic  Gymnosperms— This  class,  as  the  name  indicates, 

is  furnished  with  flowers,  but  has  naked  seeds.  -  It  embraces 
the  cycadece  or  pine-apple  tribe,  and  the  coniferce  or  firs.  In 
allusion  to  their  naked  seeds  these  plants  are  also  known  as 
Gymnogens. 

4.  Phanerogamic   Dicotyledons  —  Flowering   plants   with   two 

cotyledons  or  seed-lobes.  This  class  embraces  all  forest  trees 
and  shrubs — the  compositce,  leguminosce,  umhelUferce,  aniciferce, 
and  other  similar  orders.  None  of  the  other  families  of  plants 
have  the  true  woody  structure,  except  the  coniferce  or  firs,  which 
seem  to  hold  an  intermediate  place  between  monocotyledons 
and  dicotyledons  ;  but  the  wood  of  these  is  readily  distinguished 
from  true  dicotyledonous  wood.  From  their  mode  of  growth, 
increase  by  external  rings  or  layers,  they  are  termed  ExoGENS. 
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Or,  following  the  arrangement  adopted  by  Professor  Lindley,  we  have  the 
subjoined  classes,  sections,  and  alliances  :— 

Class  I.  Thallogens — Asexual  or  Flowerless  plants,  without  proper 
stems  or  leaves.  These  include  three  alliances — Akjales, 
Fungales,  and  Lichetiales. 

Class  II.  AcROGENS  —  Asexual  or  Flowerless  plants  with  stems  and 
leaves.  Includes  three  alliances — Muscales,  LycopodaUs,  and 
Fil'icales. 

Class  III.  Rhizogens-  Sexual  or  Flowering  plants  with  Acotyledonous 
embryos  and  fructification,  springing  from  a  thallus  —as  in 
Rafflesiaceoe. 

Class  IV.  Endogens — Monocotyledonous  Flowering  plants  with  Endo- 
genous stems,  parallel  venation,  and  ternary  symmetry. 
This  class  is  subdivided  into  four  sections  : — 

1.  Plants  with  glumaceous  flowers  formed  by  imbricated 

bracts. 

2.  Petaloid  unisexual  flowers. 

3.  Petaloid  hermaphrodite  flowers  adherent  to  the  ovary. 

4.  Petaloid  hermaphrodite  flowers  free  from  the  ovary. 
Under  these  sections    are  included   11   alliances,   such  as 
Olumales,  A  rales,  Palmales,  Narcissales,  Orchidales,  JnncaUs, 
and  Liliales. 

Class    V.  Dictyoqens — Monocotyledonous  plants  with  reticulated  ven- 
ation, including  such  orders  as  Discoreacece,  Smilacece,  and 
Trilliacece. 
Class   VI.  Gymnogens — Polycotyledonous  Exogens  with  naked  seeds,  as 

Couiferoe  and  Cycadaceoe. 
Class  VII.  Exogens— Dicotyledonous  plants  with  seeds  in  a  seed-vessel. 
Under  this  head  are  arranged  the  following  sub- classes  : — 
Sub-class  1.   Diclinous  Exogens,  or  Dicotyledons  with 
unisexual  flowers,  and  no  tendency  to  form  hermaphro- 
dite flowers  ;  includes  8  alliances,  such  as  Amentales, 
Urticales,  EupUorhiales,  Menispermales,  Cucurhitales. 
Sub-class  2.  Hypogynous  Exogens,  or  Dicotyledons  with 
hermaphrodite  or  polygamous  flowers,  and  stamens  en- 
tirely free  from  the  calyx  and  corolla  ;  including  14  alli- 
ances, such  as  Violales,  Cisiales,  Malvales,  NympJiceales, 
Ranales,  Berherales,  Ericales,  Rutales,  Geraniales,  Sile- 
nales,  Chenopodales,  and  Piperales. 
Sub-class  3.  Perigynous  Exogens,  or  Dicotyledons  with 
hermaphrodite  or  polygamous  flowers,  the  stamens  grow- 
ing to  the  side  of  either  the  calyx  or  corolla,  ovary 
superior,  or  nearly  so  ;    includes  10  alliances,  such  as 
Daphiiales,  Rosales,  Saxifragales,  Gentianales,  Solanales, 
Echiales,  and  Bignoiiiales. 
Sub-class  4.  Epigynous  Exogens,  or  Dicotyledons  with 
hermaphrodite  or  polygamous  flowers,  the  stamens  grow- 
ing to  the  side  of  either  the  calyx  or  corolla,  ovary 
inferior  or  nearly  so.     This  includes  7  alliances — Cam, 
panales,  Myi'tales,  Cactales,  Orossales,  Cmchoriales,  Um- 
bellales,  and  Asarales. 
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ANIMAL    SCHEME. 


The  following  arrangement — being  chiefly  that  of  Cuvier,  with  such 
modifications  as  the  progress  of  science  demands — will  render  sufiiciently 
apparent  the  main  subdivisions  and  relations  of  the  animal  kingdom,  and 
enable  the  reader  to  determine  more  readily  the  position  of  any  fossil  form 
in  the  scheme  of  vitality  : — 

VERTEBRATA, 

Or  animals  with  back-bone  and  bony  skeleton,  and  comprehending 
MAMMALIA;  AVES;  REPTILIA ;  and  PISCES. 

I.  MAMMALIA  or  SiicHers,  sub-divided  into  Placental  and  Aplacental. 

1.  Placental,  bringing  forth  mature  young. 

BiMANA  {Two-handed) — Man. 

QuADRUMANA  {Four-handedj—Monkeys,  Apes,  Lemurs. 
Cheiroptera  {Hand-winged) — Bats,  Vampyre-bats,  Fox-bats. 
Insectivora  {Insect-eaters) — Mole,  Shrew,  Hedgehog,  Banxring, 
Carnivora  {Flesh-eaters)— Dog,  Wolf,  Tiger,  Lion,  Badger,  Bear. 
PINNIPEDIA  {Fin-footed)— '^QdlB,  Walrus. 

RoDENTiA  {Gnawers)— KaxG,  Beaver,  Rat,  Squirrel,  Porcupine. 
Edentata  {Toothless) — Ant-eater,  Armadillo,  Pangolin,  Sloth. 
RUMINANTIA  {Cud-chewers)—CamQ\,  Llama,  Deer,  Goat,  Sheep,  Ox. 
SoLiDUNGULA  {Solid-hoofs)—'RoY&e,  Ass,  Zebra,  Quagga. 
Pachydermata  {Thick-skins)— 'E\&£>h.a.nt,  Hippopotamus,  Rhinoceros,  Pig. 
Cetacea  ( ^  Aa^es)— Whale,  Porpoise,  Dolphin,  Lamantin. 

2.  Aplacental,  bringing  forth  immature  young. 

Marsupialia  (PoitcAec?)— Kangaroo,  Opossiun,  Pouched  Wolf,  &c. 
MoNOTREMATA  {One-vented) — Ornithorhynchus,  Porcupine-ant-eaters. 

IL  AVES  or  BIRDS. 

Raptores  (/S^ei^grs)— Eagles,  Falcons,  Hawks,  Owls,  Vviltures. 
Insessores  (Pejr/iers)— Jays,  Crows,  Finches,  Sparrows,  Thrushes,  &c. 
SCANSORES  (CTi'mfters)— Woodpeckers,  Parrots,  Cockatoos,  &c. 
CoLUMB^  {Pigeons) — Common  Dove,  Tvirtle  Dove,  Ground  Dove. 
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Rasoees  (Scrapers)— Barafowl,  Pai-tridge,  Grouse,  Pheasant. 
CuKSORES  (Runners) — Ostrich,  Emeu,  Apteryx. 
Grallatores  { Waders) — Rails,  Storks,  Cranes,  Herons. 
Natatores  (Swimmers)— Divers,  Gulls,  Ducks,  &c. 


III.  REPTILIA,  sub-divided  into  Reptiles  Proper  and  Batrachians. 

1.  Reptiles  Proper. 

Chelonia  (Tortoises) — Turtles,  Tortoises. 

LoRiCATA  (Covered  icith  Scutes) — Crocodile,  Gavial,  Alligator. 

Sauria  (Lizards) — Lizai'd,  Iguana,  Chameleon. 

Ophidia  (Serpents) — Vipers,  Snakes,  Boas,  &c. 

2.  Batrachians  or  Frogs. 

Anoura  (Tail-less) — Toad,  Frog,  Tree-frog. 
Urodela  (Tailed) — Siren,  Triton,  Salamander. 
Apoda  (Footless) — Lepidosiren,  Blindworm. 

IV.  PISCES  or  FISHES. 

Selachia  (Cartilaginozts)- — Chimsera,  Sharks,  Sawfish,  Rays. 
Ganoidea  (Enamel-scales) — Amia,  Bony-pike,  Sturgeon. 
Teleostia  (Perfect-hones)— Eels,  Salmon,  Herring,  Cod,  Pike,  &c. 
Cyclostomata  (Circle-months) — Lamprey. 
Leptocardia  (Slender-hearts) — Amphioxus. 


INVERTEBRATA, 

Or  animals  void  of  back-bone  and  bony  skeleton,  and  comprehending 
ARTICULATA,  MOLLUSCA,  RADIATA,  and  PROTOZOA. 

I.  ARTICULATA,  sub-divided  into  Articulates  and  Vermes. 

1.  Abticulata  or  Jointed  Animals  Proper. 

Insecta  (Insects) — Beetles,  Butterflies,  Flies,  Bees. 
Mybiapoda  (Many-feet) — Scolopendra,  Centipedes. 
Arachnida  (Spiders) — Spiders,  Scorpions,  Mites. 
Crustacea  (Crust-clad) — Crayfish,  Crabs,  Shrimps,  Woodlice. 
CiRRHOPODA  (Curl-feet) — Acorn-shells,  Barnacles. 

2.  Vermes  or  Worms  Proper. 

Annelida  (Small  rings) —Lohworm,  and  almost  all  the  marine  worms. 
RoTiFERA  ( Wheel-bearers) — Rotifers,  Hydatina. 
Gephyria  (Intermediates— urchin-like) — Sipunculus,  Echinurus. 
LuMBRiciNA  (Earth-iooi-ms) — Earth-worms,  Nais. 
Hirudinei  (Leeches) — Leeches,  Branchellion. 
TuRBELLARiA  ( Turhellarics) — Planaria,  Ribbon- worms. 
Helminthes  (Gut-toorms) — Intestinal  worms. 
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II.  MOLLUSCA,  sub-divided  into  Mollusca  and  Molluscoida. 
] .  Mollusca  or  Shell-fish  Proper. 

IPHALOPODA  (ffead-footed)— Cuttle-fish.,  Octopus,  Calamary,  Nautilus. 

EROPODA  ( Wing-footed) — Clio,  Hyalsea. 
Gasteropoda  {Belly-footed)— Snails,  Slugs,  "Whelks,  Cowries. 
AcEPHALA  {Headless) — Oysters,  Mussels,  Cockles,  Shipworms. 
Brachiopoda  {Arm-footed) — Terebratula,  Lingula. 

2.  Molluscoida,  or  Mollusc-like  Animals. 

TumcATA  {Coated,  hut  Skell-less)-  {^'^^^^^.^^^^^   ^^^    Compound 

POLYZOA  {Compound  animals)^ 

or  VFlustra,  Eschara,  Plumatella,  &c. 

Brtozoa  {Moss-like  animals)    ) 

III.  EADIATA  or  ZOOPHYTES— Kay-like  Animals. 

ECHINODERMATA  ( Urcliin- skinned) — Sea-urchins,  Star-fishes. 

AcALEPHiE  {Sea-nettles) — Jelly-fish,  Beroes. 

Polypi  {Many-feet) — Coral  animals.  Sea-anemones,  Hydras. 


IV.  PROTOZOA  or  LOWEST-LIFE- Globular  Animals. 

Infusoria  {Infusories) — Monads,  Volvoces,  Vorticella. 
PoRiFERA  {Pore-bearers) — Sponges,  Fresh- water  Sponges. 
EiHizoPODA  {Root-footed) — Amoeba,  Polythalamia  (Formaniferae). 


The  following  tabulations  exhibit,  in  detail,  the  orders,  famihes,  and 
genera  of  those  Classes  which  come  most  frequently  vmder  the  notice  of 
the  Palaeontologist,  in  order  that  the  reader  may  perceive,  at  a  glance,  the 
relation  which  the  extinct  forms  already  determined  bear  to  those  still  ex- 
isting, and  thus  be  in  some  measure  enabled  to  arrive  at  broader  concep- 
tions of  the  great  creational  scheme  of  vitality  : — 
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M  AMMALIA. 


Sub-class  I.  PLACENTALIA— bringing  forth  perfect  young. 

Order  I,  Bimana Man. 

Sub-fossil — in  recent  formations  only. 

Order  II.  Quadrumana. 

Fam.  1.  Galeopithecidse   ...  Flying  Lemurs. 

Fam.  2.   Chiromydse  Aye- Ayes. 

Fam.  3.  Tarsidse Thumbed  Lemurs.  '\ 

Fam.  4.  Nycticebidse Slow  Lemurs.  VProsimiae. 

Fam.  5.  Lemuridae Lemurs.  ) 

Fam.  6.  Hepalidse Marmosets,  \ 

Fam.  7.  Cebidae New  World  Apes.    ^Simiae. 

Fam.  8.  Simiidse Old  World  Apes,     j 

Fossil  Forms.  —  Pliopithecus,    Dryopithecus,   Mesojyithecm, 
and  species  of  the  existing  genus  Macacus. 

Order  III.  Cheiroptera. 

Fam.  1.  Vespertilionidse  ...  True  Bats. 

Fam.  2.  Rhinolophidse  Horse-shoe  Bats. 

Fam.  3.  Phyllostomidse Vam pyre  Bats. 

Fam.  4.  Pteropodidse    Fox  IBats. 

Fossil  Forms. — Species  of    Vespertilio,   KhiTwlo'phtbs,   and 
other  existing  genera  in  bone-caves. 

Order  IV.  Insectivora. 

Fam.  1.  Talpidse Moles. 

Fam.  2.  Soricidae    Shrews. 

Sub-fam.  Soricinse    True  Shrews. 

„        MacroscelidinsB...  Longlegged  Shrews. 

„        Erinaceinse   Hedgehogs. 

„        Tupainae    Banxrings. 

Fossil  Forms. — Palceospalax,    Spalacodon,  Spalacotherium, 
and  species  of  the  existing  genera  Talpa  and  Sorex. 


Order  V.  Carnivora. 

Fam.  1.  Canidae Dogs. 

Fam.  2.  Felidae   Cats.  )>  Digitigrade. 

Fam.  3.  Hysenidae  Hyaenas. 
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Fam.  4.  Viverridse Civets. 

Fam.  5.  Mustelidae Weasels. 

Fam.  6.  Melidse Badgers,      "j 

Fam.  7.  Ursidse  Bears.  >  Plantigrade. 

Fam.  8.  Cercoleptidee    Kinkajous.  J 

Fossil  Forms. — Mackairodus,  Galecynus,  and  species  of  the 

existing  genera  Canis,   Vulpes,  Fells,  Hyanay  Putorius^ 

Meles,  Ursus,  &c. 

Order  VI.  Pinnipedia. 

Fam.  1.  Phocidse    Seals. 

Fam.  2.  Trichecidse   Walruses. 

Fossil  Forms. — Species  of  existing  genus,  Phoca. 

Order  VII.  Rodentia. 

Fam.    1.  Leporidae    Hares. 

Fam.    2.  Cavidae    Cavies. 

Fam.    3.  Hystricidae Porcupines. 

Fam.    4.  Castoridse   Beavers. 

Fam.    5.  Muridse   Rats. 

Fam.    6.  Psammorychidse     Sand-Rats. 

Fam.    7.  Georychidse    Mole-Rats, 

Fam.    8.  Chinchillidse  Chinchillas. 

Fam.    9.  Dipopidse    Jerboas. 

Fam.  10.  Myoxidae Dormice. 

Fam.  11.  Sciuridse Sqtdrrels. 

Fossil  Forms. — Trogmitherium^  and  species  of  existing 
genera  Arvicola,  Castor ^  Lagomys,  Lepus  and  Mus. 

Order  VIII.  Edentata. 

Fam.  1,  Myrmecophagidse... Ant-eaters. 

Fam.  2.  Dasypodidae Armadilloes. 

Fam.  3.  Bradypodidse   Sloths. 

Fossil  Forms.— Glyptodo7i,  Megatherium,  31egalonyx,  Mylo- 
don,  Macrotherium,  Scelidotherium,  &c. 

Order  IX.  Ruminantia. 

Fam.  1.  Camelidae Camels,  Llamas. 

Fam.  2.  Moschidae Musk-deers. 

Fam.  3.  Cervidae Deers. 

Fam.  4.  Camelopardidae   ...  Giraffe. 

Fam.  5.  Bovidae  Oxen,  sheep,  antelopes. 

Fossil  Forms. — Several  species  of  ox,  sheep,  goat ;  Mega- 
ceros  ;  species  of  musk-deer ;  species  of  camel,  Macrau- 
chenia,  Sivatherium^  MerycoHierium,  &c. 

Order  X.  Solidungula  or  Solipedia. 

Fam.  1 .  Equidae Horses,  asses,  zebras. 

Fossil  Forms. — Species  of  the  existing  genera  Eqxius  and 
Asinv^. 
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Order  XI.  Pachydermata. 

Fam.  1.  Elephantid^ Elephants.  |  p^oboscidea. 

Fam.  2.  Tapiridse  Tapirs.  j 

Fam.  3.  Hippopotamidse  ...  Hippopotami. 

Fam.  4.  Ehinoceridae Rhinoceroses. 

Fam.  5.   Snidae Swine. 

Fam.  6.  Hyracidse Conies. 

Fossil  Forms.  ^ — Mammoth,  Mastodon ;  Palwotherium,  Palo- 
jplotlierinm,  Anoplotherium ;  Hyojyotamus^  Choeroptamus, 
Mia'ochoertis ;  Dichohune,  Coryphodon,  Dichodon  ;  Hyraco- 
theHum ;  and  several  species  of  existing  genera. 

Order  XII.  Cetacea. 
Sub-order  I.  Cete. 

Fam.  1.  Balsenidse True  Whales,      "j 

Fam.  2.  Physeteridse Sperm  Whales.   VZoophagous. 

Fam.  3.  Delphinidse  Dolphins.  j 

Sub-order  II.  Sirenia. 

Fam.  1.  Rhytinidse    Rhytines.     )  t^,    ,     , 

Fam.  2.  Manatida^ Sea-cows.     }  Phytophagous. 

Fossil  Forms. — Balasnodon,  Zeuglodon,  Squalodon  ;  Hali- 
therium,  Dinotherium  {1)  ;  and  sub-fossil  species  of  exist- 
ing genera. 

Sub-class  II.  APLACENTALIA — bringing  forth  imperfect  young. 

Order  I.  Marsupialia. 

Fam.  1.  Phascolomydse Wombats. 


Fam.  2.  Macropodidse   Kangaroos,    v Phytophagous. 

Fam.  3.  Phalangistidse Phalangers.  j 

Fam.  4.  Peramelidse  Bandicoots.  N 

Fam.  5.  Didelphidse  Opossums.  (.  Rapa- 

Fam.  6.  Myrmecobiidse Banded  Ant-Eaters.  j  cious. 

Fam.  7.  Dasyuridae    Dasyures.  ^ 

Fossil  Forms. — Amphiiherium,  Phascolotherium,  Triconodon, 
Plagiaidax,  Microlestes,  Aniphilestes,  Nototlienum.,  Dipro- 
todon,  ZygomatiiruSy  Thylacoleo;  and  sub-fossil  species  of 
existing  genera. 

Order  II.  Monotremata. 

Fam.  1.  Omithorhyncidse...  Ornithorhynchus. 
Fam.  2.  Echidnidse    Porcupine  Ant-Eaters, 
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{The  fossil  orders  and  sub-orders  after  Professor   Owen.) 
Sub-class  I.  KEPTILIA,   OR  REPTILES  PROPER. 

Order  L  Chelonia. 

Fam.  1,  Chelonidae    Turtles   Marine. 

Fam.  2.  Tryonicidge  Soft  Tortoises   Fluvial. 

Fam.  3.  Emydidae Box  Tortoises    Marsh. 

Fam.  4.  Testudinidse Land  Tortoises Terrestrial. 

Fossil  Forms. — Colossochelys,  Pleurosternon,  Protemys,  Platemys; 

fossil  footprints,  as  Chelichmis,  &c.  ;  and  species  of  the  existing 

genera  Ckelone,  Tryonyx,  and  Emys. 

Order  II.  Crocodilia  or  Loricata. 

Sub-order  1 .  Procoelia  Having  concavo-convex  vertebrae. 

Fossil  2.  AmphiccBlia Having  bi-concave  vertebrae. 

Fossils.  Opisthocoelia  Having  convexo-concave  vertebrae. 

Fossil  Forms. — 1.  Specific  forms  of  the  existing  genera  Crocodilus, 
Alligator  &nd  Oavialis ;  2.  Teleosaurns,  Steneosaums,  Suchosau- 
rus,  Goniopholis,  &c. ;  3.  Cetiosaurus,  Streptospondylus,  &c. 

Order  III.  Sauria. 

Sub-order  I.  Lacertilia  or  Squamata. 

Fam.  1.  Scincidse Skinks. 

Fam.  2.  Chalcidae    

Fam.  3.  Lacertidse  Lizards. 

Fam.  4.  Teidse Ameivas, 

Fam.  5.  Varanidae  Varanas. 

Fam.  6.  Iguanidae    Iguanas. 

Fam.  7.  Geckotidae Geckos. 

Fam.  8.  Chamaeleonidae Chameleons. 

Fossil  Forms.  —  Telerpeion,  Leiodon,  Palceosaurm,  Alacellodus, 
Lacerta,  Coniosaurus,  Dolichosaurics,  &c. 

Sub-order  II.  Thecodontia  (Sheath-teeth). 

¥oBs,\i.—Tliecodontosaurus,  Protorosaurus,  Cladyodon,  Belodon,  &c. 

Sub-order  HI.  Cryptodontia  (Concealed-teeth). 
Fossil. — Rhyncosaunis,  Oudenodon,  &c. 

Sub-order  IV.  Dicynodontia  (Two-canine-teeth). 
Fossil. — Dicynodon  (various  species). 
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Sub-order  V.  Pterosauria  (Winged  Savirians). 

Fossil. — Pterodactylus,  Dimorphodon,  Rampkorhynchus,  &c. 

Sub-order  VI.  Dinosauria  (Huge  Land-Saurians). 

Fossil.  —  Iguanodon,   MegalosauriLs,   Hylceosaurus,   Regnosanms, 

SuTj-order  VII.  Enaliosauria  (Marine  Saurians). 

Fossil. — Ichthyosaurus,  Plesiosanrus,  Pliosaurus,  Simosaurus,  No- 
thosaurus,  &c. 

Order  IV.  Ophidia. 

Fam.  1.  Crotalidse    Eattlesnakes. 

Fam.  2.  Viperidae     Vipers. 

Fam.  3.  Colubridse   Snakes. 

Fam,  4.  HydrophidjB  Water- Snakes. 

Fam.  5.  Dendrophidae Tree-Snakes. 

Fam.  6.  Boidse  Boas. 

Fossil  Forms.  —  Palceophis,   Laophis,  Paleryx ;   detached  bones 
and  eggs  of  imdetermined  genera. 

Sub-class  II.  BATEACHIA  OR  AMPHIBIA. 

Order  I.  Apod  a. 

Fam.  1.  Coeciliidse Blindworms. 

Fam.  2.  Lepidotidse Lepidosiren. 

Order  II,  Urodela. 

Fam.  1.  Proteidse  Proteus. 

Fam.  2.  Sirenidae  Sirens. 

Fam.  3.  Amphiumidse Amphiuma. 

Fam.  4.  Salamandridse Tritons. 

Fossil  Forms. — Archcegosaurus  or  Apateon,  Dendrerpeton,  Palceo- 
phrynos,  Andrias,  &c. 

Order  III.  Anura. 

Fam.  1.  Pipidse Surinam  Toads. 

Fam.  2.  Bufonidaj Toads. 

Fam.  3.  Ranidae Frogs. 

Sub-fam. — Hylineae  Tree- Frogs. 

Fossil  Forms. — Raniceps ;  Batrachopus,  Sauropus,  and  other  frog- 
like  footprints. 

Order  IV,  Labyrinthodontia  (Labyrinthine-teeth). 

Fossil,  — Lahyrinthodon,    Parahatrachus,     Baphetes,    Zygosaurus, 
OdontosauriLS,  &c. 


28 


PISCES    OR    FISHES. 


{Chiejly  from  Morriis  Catalogue  of  British  Fossils,  as  modified  from 
Mailer  and  Owen.) 

Class  PISCES. 

Order  I,  Dermopteri.     [Cycloidei,  Agass.] 

Sub-order  I.  Pharyngobranchii,  seu  Cirrhostomi. 
Fam.  1.  Amphioxidse Lancelet. 

Sub-order  TI.  Marsipobranchii.     \Cyclostomi,  Cuv.] 

Fam.  1.  Myxinidae Myxine. 

Fam.  2.  Petromyzontidse  Lamprey. 

Order  II.  Malacopteri  {Physostomi,  MUller).     [Cycloidei,  Agass.] 
Sub-order  I.  M.  apodes. 

Fam.  1.  Symbranchidse Cuchia. 

Fam.  2.  Mursenidse Eel. 

Fam.  3.  Gymnotidse  Gymnotus. 

Sub-order  II.  M.  abdominales. 

Fam.    1.  Heteropygii    Amblyopsis. 

Fam.    2.  Clupeidae Herring. 

Fam.    3.  Salmonidse  Salmon. 

Fam.    4.  Scopelidse    Savu-us. 

Fam.    5.  Characinidse    Myletes. 

Fam.    6.  Galaxidse Galaxias. 

Fam.    7.  Esocidse   Pike. 

Fam.    8.  Mormyridse Mormyrus. 

Fam.    9.  Cyprinodontidse Umber. 

Fam.  10.  Cyprinidae   Carp. 

Fam.  11.  Siluridse  Sheat-fish. 

Order  III.  Pharyngognathi  {Muller).    [Cycloidei  et  Ctenoidei,  Agass.] 

Sub-order  I.  Ph.  malacopterygii. 

Fam.  1.  Scomber-esocidse Saurj'-Pike. 

Sub-order  II.  Ph.  acanthopteryg^i. 

Fam.  1.  Chromidse Chromis. 

Fam.  2.   Cyclo-labridaj  Wrasse. 

Fam.  3.  Cteno-labridte  Pomacentrus. 
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Order  IV.  Anacanthini  {Muller).     [Cycloidei  et  Ctenoidd,  Agass.] 
Sub-order  I.  A.  apodes. 

Fam.  1,  Ophididse  Ophidium. 

Sub-order  II.  A.  thoracici. 

Fam.  1.  Gadidse  Cod. 

Fam.  2.  Pleuronectidse  Plaice. 

Order  V.  Acanthopteri  {Muller).     [Cycloidei  et  Ctenoidei,  Agass.] 

Fam.    1.  Percidse    Perch. 

Fam.    2.  Sclerogenidse  Gurnard. 

Fam.    3,  Sparidse    Sparus. 

Fam.    4,  Scisenidas Maigre. 

Fam.    5.  Labyrinthobranchii  Anabas. 

Fam.    6.  Mugilidse Mullet. 

Fam.    7.  Notacanthidae Notacanth. 

Fam.    8.  Scomberidse Mackerel. 

Fam.    9.  Squammipennes Chaetodon. 

Fam.  10.  Tajnioidei Riband-fish. 

Fam.  11.  Theutyidse  Lancet-fish. 

Fam.  12.  Fistularidse Pipe-mouth. 

Fam.  13.  Gobiidse   Goby. 

Fam.  14.  Blenniidas    Wolf-fish. 

Fam.  15.  Lophiidse Angler. 

Order  VI.  Plectognathi  (Cuvier).     [Ganoidei,  Agass.] 

Fam.  1.  Balistini File-fish. 

Fam.  2.  Ostraciontidso  Trunk-fish. 

Fam.  3.  Gymnodontidse Globe-fish. 

Order  VII.  Lophobranchii  {Cuvier).     [Ganoidei,  Agass.] 

Fam,  1.  Hippocampidse Sea-horse 

Fam.  2.  Syngnathidae Pipe-fish. 

Order  VIII.  Ganoidei,  seu  Goniolepidoti  {Agass.  ;  as  restricted  by 
Muller). 

Fam.  1.  Salamandroidei Lepidosteus  and  Polyp- 

terus.     (Sauroidei,  Agass.) 

Fam.  2.  Pycnodontida?  Pycnodus. 

Fam.  3.  Lepidoidei Dapedius. 

Fam.  4.  Sturionidse  Sturgeon.  (Acipenserini,  ^^a55. ) 

Fam.  5.  Acanthodei   Acanthodes. 

5J,         Fam.  6.  Dipteridae Dipterus.    (Sauroidei-dipterini, 

*§>  Agass. ) 

Fam.  7.  [Coelacanthi,  Agass Coelacanthus.  ] 

Fam.  8.  Cephalaspides  Cephalaspis. 

Order  IX,  Protopteri.     [Ganoidei,  Agass.] 

Fam,  1.  Sirenoidei Lepidosiren. 

Order  X.  Holocephali.     [Placoidei,  Agass.] 

Fam.  1.  Chimaeridae    Chimaera. 

Fam.  2.  Edaphodontidae    Edaphodon. 
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Order  XI.  Plagiostomi.     [Placoidei,  Agass.] 

Fam.    1.  Hybodontidoo Hybodus. 

Fam.    2.  Cestraciontidse    Cestracion. 

Fam.    3.  Notidanidse Grey  Shark. 

Fam.    4.  Spinacidaa    Piked  Dog-fish. 

Fam.    5.  Scylliadae Spotted  Dog-fish. 

Fam.    6.  Nictitantes Tope. 

Fam.    7.  Lamnidae Porbeagle. 

Fam.    8.  Alopecidae   Fox  Shark. 

Fam.    9.  Scymniidae  Greenland  Shark. 

Fam.  10.  Squatinae Monk-fish. 

Fam.  11.  Zygscnidae Hammer-head  Shark. 

Fam.  12,  Pristidae   Saw-fish. 

Fam.  13.  Rhinobatidae  Rhinobates. 

Fam.  14.  Torpedinidae    Electric  Ray. 

Fam.  15.  Raiidae Skate. 

Fam.  16.  Trygonidae  Sting  Ray. 

Fam.  17.  Myliobatidae    Eagle  Ray. 

Fam.  1 8.  Cephalopteridae Cephaloptenis . 
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C  R  U  S  T  A  0  E  A. 


{Extinct  Families  and  Genera  are  printed  in  italics.) 


Sub-Class  I.— ENTOMOSTRACA. 
Legion  1.  Lophyropoda. 
Order  1.  Copepoda. 

Fam.  1.  Cyclopidse. 
Order  2.  Ostracoda. 

Fam.  1.  Cyprididse. 
Genus  Cypris. 

Candona. 
Cypridea. 

Fam.  2,  Cytheridse. 
Genus  Cythere. 
Sub-genus  Bairdia. 

Cytheridae. 
Cythereis. 
Cj^herella. 
Fam,  3.  Cypridinidae. 

Genus  Cypridina. 
Cypridella. 
Cyprella. 
Daphnoidea. 

Legion  2.  Branchiopoda. 
Order  1.  Cladocera. 

Fam,  1,  Daphniadae. 
Genus  Daphnia,  &c. 

Order  2.  Phyllopoda. 

Fam.  1.  Limnadiadae. 
Genus  Limnadia. 
Estheria. 
Leperditia. 
BeyricJda. 

Fam.  2.  Nebaliadae. 
Genus  Nebalia. 

Ceratiocaris. 
Hynienocaris. 
Kamfecaris. 

Fam.  3.  Apodidae. 
Genus  Apus. 

Dithyrocaris. 


Fam.  4.  Branchiopodidae, 
Genus  Cheirocephalus,  &c. 

Extinct  Group,  Trilohitce. 
HarpedidcB. 
ParadoxidCB. 
Proetidce. 
Asaphidce. 
Phacopidoe. 
Calymenidoi. 
Lichadidce. 
Trinucleidoe. 
AcidaspidcB. 
Gheiruridce. 
Bronteidce. 
Agnosiidce. 

Legion  3.  P(ecilopoda. 

Fam,  1,  Limulidae. 
Genus  Limulus,  &c. 
Extinct  Fam,  2.  Eurypteridce. 
Genus  Eurypterus. 
Pterycjotus. 
Erettopterus. 
Stylonurus. 

Legion  4,  Siphonostomata. 

Sub-Class  IL— MALACOSTRACA. 

Legion  1,  Podophthalmia. 
Order  1,  Dec  apod  a, 

Fam,  1.  Brachyura= Crabs, 

&c. 
Fam.  2.  Anomm'a= Hermit 

Crab,  &c. 
Fam.  3.  Macrura=Lobster, 
&c. 

Order  2.  STOMAPODA=Squills,  &c. 
Legion  2.  Edriophthalmia. 

Order  \.  AMPHiPODA=Gammar- 

us,  &c. 
Order  2.  Losmipoda  =  Caprella, 

&c. 
Order  3,  l80P0DA=0niscus,  &c. 
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MOLLUSC  A. 

{Modified  from  Woodward!  s  Manual, — the  fossil  families  and  genera 
being  printed  in  Italics.) 

CLASS  I.— CEPHALOPODA. 
Order  I.  Dibranchiata  =  Acetabulifera. 

a.   OCTOPODA. 

Fam.  1.  Argonautidse,— Argonauta. 

Fam.  2.  Octopodidse. — Octopus,  Pinnoctopus,  Eledone,  Cirroteu- 

this,  Philonexis. 
h.  Decapoda. 

Fam,  3.  Teuthidse.  —  Loligo,  Gonatus,  Sepioteuthis,  Beloteuihis, 

Geoteutkis,  Leploteuthis,  Cranchia,  Sepiola,  Loligopsis,  Cheiro- 

teuthis,  Onychoteuthis,  Enoploteuthis,  Ommastrephes. 
Fam,  4,   Belemnitidce. — Belemiiites,   Belemnitella,   Acanthoteuthis, 

Belemnoteiithis,  Conoteuthis. 
Fam.  5,  Sepiadaj, — Sepia,  Spirulirostra,  Beloptera,  Belemnosis. 
Fam,  6 . — Spirulidte.  — Spirula. 
Order  IL  Tetrabranchiata  =  Tentaculifera. 

tFam.  1.  Nautilidse, — Nautilus,  Lituites,  Trochoceras,  Clymenia. 
Fam,  2,   Orthoceratidce. — ^rthoceras,      Gomphoceras,     Oncoceras, 
Phragmoceras,  Cyrloceras,  Gyroceras,  Ascoceras. 
Fam,  3.  Ammonitidce. — Goniatites,  BactHtes,  Ceratites,  Ammonites, 
Crioceras,  TuiTilites,  Hamites,  Ptychoceras,  Bacidites. 


CLASS  IL— PTEROPODA. 
a.  Thecosomata. 

Fam.  1.    Hyaleidse, — Hyalea,  Cleodora,  Cuvieria,  TJieca,  Ptero- 

theca,  Comdaria,  Eurybia,  Cymbulia,  Tiedemannia. 
Fam.  2.  Limacinidae. — Limacina,  Spinalis. 
h.  Gymnosomaia. 

Fam.  3.  Cliidse. — Clio,  Pneumodermon,  Pelagia,  Cymodocea. 


CLASS  IIL— GASTEROPODA. 
Order  I.  Prosobranchiata. 

a.   SiPHONOSTOMATA. 

Fam.  1.  Strombidse. — Strombus,  Pteroceras,  Rostellaria,  Seraphs. 
Fam.  2.  Muricidse.— Murex,  Pisania,  Ranella,  Triton,  Fasciolai-ia, 
Turbinella,  Cancellaria,  Trichotropis,  Pyrula,  Fusus. 
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Fam.  3.  Buccinidae. — Buccinum,  Pseudoliva,  Anolax,  Halia,  Tere- 
bra,  Ebiorna,  Nassa,  Phos,  Eingicula?,  Purpura,  Purpurinay 
Monoceros,  Pedicularia,  Ricinula,  Planaxis,  Magilus,  Cassis, 
Oniscia,  Cithara,  Cassidaria,  Dolium,  Harpa,  Columbella, 
Oliva,  Ancillaria. 

Fam.  4.  Conidse. — Conus,  Pleurotoma. 

Fam.  5.  Volutidse. — Voluta,  Cymba,  Mitra,  Volvaria,  Marginelia. 

Fam.  6.  Cypraeidae. — Cypraea,  Erato,  Ovulum. 

I.    HOLOSTOMATA. 

Fam.  1.  Naticidae. — Natica,  Sigaretus,  Lamellaria,  Narica,  Vel- 

utina. 
Fam.  2.   Pyramidellidae. — Pyramidella,    Odostomia,  Chemnitzia, 

Eulima,  Stylina,  Loxonema,  Macrocheihis. 
Fam.  3.  Cerithiadae. — Cerithium,  Potamides,  iVen^ioea,  Fastigiella, 

Aporrhais,  Struthiolaria. 
Fam.  4.  Melaniadae. — Melania,  Paludomus,  Melanopsis. 
Fam.  5.  Turritellidae. — Turritella,  Aclis,  Cascum,  Vermetus,  Sili- 

quaria,  Scalaria. 
Fam.  6.  Litorinidae. — Litorina,  Solarium,  Phorus,  Lacuna,  Litiopa, 

Rissoa,  Skenea,  Truncatella?,  Lithoglyphus. 
Fam.  7.  Paludinidse. — Paludina,  Ampullaria,  Amphibola,  Valvata. 
Fam.  8.  Neritidae, — Nerita,  Pileolus,  Neritina,  Navicella. 
Fam.  9.  Turbinidae. — Turbo,    Phasianella,    Imperator,    Trochus, 

Rotella,  Monodonta,  Delphinula,  Adeorbis,  Euomphalus,  Sto- 

matella,  Broderipia. 
Fam.  10.  Haliotis. — Haliotis,  Stomatia,  Scissurella,  P^ewofo^nana, 

Murchisonia,  Trochotoma,  Cirrus,  lauthina. 
Fam.  11.  Fissurellidae. — Fissurella,  Puncturella,   Rimula,  Emar- 

ginula,  Parmophorus. 
Fam.  12.  Calyptraeidae. — Calyptraea,  Crepidula,  Pileopsis,  Hippo- 

nyx. 
Fam.  13.  Patellidae. — Patella,  Acmaea,  Gadinia,  Siphonaria. 
Fam.  14.  Dentaliadae. — Dentalium. 
Fam.  15.  Chitonidae.— Chiton. 

Order  II.  Pulmonifera. 

a.  Inoperctjlata. 

Fam.  1.  Helicidae. — Helix,  Vitrina,  Succinea,  Bulimus,  Achatina, 
Pupa,  Cylindrella,  Balea,  Tomatellina,  Paxillus,  Clausilia. 

Fam.  2. — Limacidae. — Limax,  Incilaria,  Arion,  ParmaceUa,  Tes- 
tacella. 

Fam.  3.  Oncidiadae. — Oncidium,  Vaginulus. 

Fam.  4. — Limnaeidae. — Limnaea,  Chilinia,  Physa,  Ancylus,  Plan- 
orbis. 

Fam.  5.  Auriculidae. — Auricula,  Conovulus,  Carychium  (Siphon- 
aria). 

b.  Operculata. 

Fam.  6.  Cyclostomidse. — Cyclostoma,    Ferussina  ?   CycloiDhorus, 

Pupina,  Helicina,  Stoastoma. 
Fam.  7.  Aciculidao. — Acicula,  Geomelania. 
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Order  III.— Opistho-branchiata. 

a.  Tectibranchiata. 

Fam.  1.  Tomatellidse. — Tomatella,  Cinulia,  Eingicula,  Globicon- 
cha,  Varigera,  Tylostoma,  Pterodonta  1,  Tomatina  ? 

tFam.  2.  Bullidae. — Bulla,  Acera,  Cylichna,  Amphisphyra,  Aplus- 
tniin,  Scaphander,  BuUsea,  Doridium,  Gastropteron. 
Fam.  3.  Aplysiadae. — ^Aplysia,  Dolabella,  Notarchus,  Icarus,  Lo- 
biger. 
Fam.   4.    Pleurobranchidae. — Pleurobranchus,   Posterobranchsea, 
Euncina,  Umbrella,  Tylodina, 

PFam.  5.  Phyllidiadse. — Phyllidia,  Diphyllidia. 
h.   NUDIBRANCHIATA. 

Fam.  6,  Doridse. — Doris,  Goniodoris,  Triopa,  -iEgirus,  Thecacera, 

Polycera,  Idalia,  Ancula,  Ceratosoma. 
Fam.  7.  Tritoniadse.— Tritonia,  Scyllsea,  Tethys,  Bomella,  Den- 

dronotus,  Doto,  Melibtea,  Lomanotus. 
Fam.  8.  ^Eolidse. — ^olis,  Glaucus,  Fiona,  Embletonia,  Procton- 

otus,  Antiopa,  Hermsea,  Alderia, 
Fam.  9.  Phyllirhoidse.— Phyllirhoe. 
Fam.  10.  Elysiadse, — Elysia,  Acteonia,  Cenia,  Limapontia. 

Order  IV.  Nucleobranchiata. 

Fam.  1.  Firolidse, — Firola,  Carinaria,  Cardiapoda. 
Fam.  2.  Atlantidse. — Atlanta,   Porcellia,   BellexopJion,    Cyrtolites, 
Madurea. 

CLASS  IV.— ACEPHALA  =  CONCHIFEKA. 

a.    ASIPHONIDA. 

Fam.  1.  Ostreidae. — Ostrea,  Anomia,  Placuna,  Pecten,  Lima,  Spon- 

dylus,  Pedum,  Plicatula, 
Fam.  2.  Aviculidae. — Avicula,  Posidonomya,  Avicido-pecten,  Ger- 

villia,  Perna,  Inocermnus,  Pinna, 
Fam.  3.  Mytilidae.  —  Mytilus,    Myalina,    Modiola,    Lithodomus, 

Crenella,  Dreissena. 
Fam.  4.  Arcadae. — Area,   CucuUsea,   Pectunculus,  Limopsis,  Nu- 

cula,  Isoarca,  Leda,  Solenella,  Solemya. 
Fam.  5.  Trigoniadse. — Trigonia,  Myophoria,  Axinus,  Lyrodesma. 
Fam.  6,  Unionidae. — Unio,  Castalia,  Anodon,  Iridina,  Mycetopus, 

^theria,  Miilleria. 
h.  Siphonida;  Integro-pallialia. 

Fam.  7.  Chamidse. — Chama,  Monopleura,  Diceras,  Requienia. 
Fam.  8.  HippuHtidce. — Hippurites,  Radiolites,  Caprinella,   Caj)- 

rina,  Caprotina. 
Fam,  9.  Tridacnidse. — Tridacna,  Hippopus. 
Fam.  10.  Cardiadae. — Cardium,  Hemicardium,  Lithocardium,  Ser- 

ripes,  Adacna,  Conocardium. 
Fam.  11.  Lucinidae. — Lucina,  Cryptodon,  Corbis,  Tancredia,  Di- 

plodonta,  Ungulina,  Kellia,  Montacuta,  Lepton,  Galeomma. 
Fam.  12.  Cycladidae.— Cyclas,  Cyrenoides,  Cyrena. 
Fam,  13,  Cyprinidse. — Cyprina,  Ci]'ce,  Astarte,  Crassatella,  Iso- 
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cardia,  Cypricardia,  Pleurophorus,  Cardilia,  Megalodon^  Pa- 
chydomns,  Pachyrisma,   Opts,  Cardinia,  Myoconcha,  Hippo- 
podium,  Cardita,  Venericardia,  Verticordia. 
c.  Siphonida;  sinu-pallialia. 

Fam.  14.  Veneridse. — Venus,  Cytherea,  Meroe,  Trigona,  Gratelou- 
pia,  Artemis,  Lucinopsis,  Tapes,  Venerupis,  Petricola,  Glau- 
comya. 
Fam.  15.  Mactridae. — Mactra,  Gnathodon,  Lutraria,  Anatinella. 
Fam.  16.  Tellinidse.  —  Tellina,  Diodonta,   Capsula,   Psammobia, 
Sanguinolaria,  Semele,  Syndosmya,  Scrobicularia,  Mesodes- 
ma,  Ervilia,  Donax,  Galatea. 
Fam.  17.  Solenidse. — Solen,  Cultellus,  Ceratisolen,  Machsera,  Sole- 

curtus,  Novaculina. 
Fam.  18.  Myacidse.— Mya,  Corbula,  Sphenia,  Neaera,  Tbetis,  Pan- 

opsea,  Saxicava,  Glycimeris. 
Fam.  19.  Anatinidae.  —  Anatina,   CocUodesma,   Thracia,    Phola- 
domya,  Myacites,    Goniomya,    Ceromya,   Cardiomor'pha,  Ed- 
rnondia,  Lyonsia,    Pandora,    Myadora,  Myochama,  Chamos- 
trea. 
Fam.  20.  Gastrochsenidae. — Gastrochaena,  Chaena,  ClarageUa,  As- 

pergillum. 
Fam.  21.  Pholadidae. — Pholas,  Pholadidea,  Jouannetia,  Xylopha- 
ga,  Teredo,  Teredina. 

.       CLASS  v.— BRACHIOPODA. 

Fam,  1.  Terebratulidae. — TerebratuJa,  Terebratella,  Argiope,  The- 

cidium,  Siringocephalus. 
Fam.  2.  Spiriferidoe. — Spirifera,  Athyris,  Reizia,  Uncites. 
Fam.  3.  RhynchoneUidae. — Rhynchonella,    CamaropJioria,  Penta- 

merus,  Atrypa, 
Fam.  4.  Orthidoe.  —  Orihis,  Strophomena,    Lept(xnn,a,  KonincJcia, 

Davidsonia,  Calceola. 
Fam.  5.  Productidce. — Producta,  Aulosteges,  Strophalosia,  Chonetes. 
Fam.  6.  Craniadae. — Crania. 
Fam.  7.  Discinidae. — Discina,  SipJwnotreta. 
Fam,  8.  Lingulidae. — Lingula,  Ob'olus.  ] 


MOLLUSOOIDA. 

CLASS  I.— TUNICATA  :  doubtfuUy  known  in  a  fossil  state. 

CLASS  XL— BRYOZOA  or  POLYZOA. 
Fam.  1.  Escharidae. — Eschara,  Ptilodictya,  Glauconome. 
Fam,  2,  Celleporidao, — Cellepora,  Flustra,  Lepralia. 
Fam,  3,  Reteporidae. — Retepora,  Fenestella,  Polypora. 
Fam.  4.  Crisida3, — Crisia,  Idmonea,  Ilippotlioa. 
Fam,  5,  Myriaporidce. — Fascicularia,  TerebellaHa,  Theonoa. 
Fam,  6.  Tubuiiporidw. — Tubulipora,  Heteropm'a,  Cei-iopora. 
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ECHINODERMATA. 

(Fossil  Families  and  Examples  printed  in  Italics.) 

Order!.  Crinoidea. 

Examples. 

Fam.  1.  Comatulidse  Comatula. 

Fam.  2.  Marsupitidce Marsupites. 

Fam.  3.  Apiocrinidce  Apiocrinus,  Bourgueticrinus. 

Fam.  4.  Pentacrinidae Pentacrinus,  Eztracrinus. 

Fam.  5.  Cyathocrinidce  CyatJiocri7ms,Potei'iocrinus,Rhodocrinus. 

Fam.  6.  Melocrinidce  Actinocrinus,  Hexacrimts,  PlatycrimbS. 

Fam.  7.  Cnpressocrinidoe   Cupressocnntis. 

Fam.  8.  Polycrinidce  Eucalyptocrinus. 

Order  II.  Cystoidea. 
Fam.  1.  CystidcB  Pseudocrinites,  Hemicosmites. 

Order  III.  Blastoidea. 
Fam.  1.  Pentremitidce Pentremites,  Codonaster. 

Order  IV.  Ophiuroidea. 
Fam.  1.  Ophiuridae Ophiura,  Amphiura,  Ophioderma. 

Order  V.  AsTEROiDEA. 

Fam.  1.  Asteridse    Asterias,  Goniaster,  Oreaster. 

Fam.  2.  Crenasteridse Crenaster,  Euryale. 

Order  VI.  Perischo-echinoidea. 

Fam.  1.  Palcechinidce Palcechinus. 

Fam.  2.  Archoeocidaridce  Archceocidaris,  Perisckodonus. 

Order  VII.  EcHiNOlDEA. 

Fam.  1.  Echinidse    Echinus,  Diadema,  Hemiaster. 

Fam.  2.  Cidaridae Cidaris. 

Fam.  3 .  Galeritidce Galerites,  Dysaster,  HolectypiLS. 

Fam.  4.  Echinoneidce Echinocy amies,  Echinarachnius. 

Fam.  5.  Cassidulidse   Nucleolites,  Pygaster. 

Fam.  6.  Ananchytidce Ananchyles,  Cardiaster. 

Fam.  7.  Spatangidse    Spatangus,  Micraster. 

Order  VIII.  Holothuroidea. 

Fam.  1.  Holothuridse Holothuria. 

Fam.  2.  Synaptidse 
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All  OTir  ideas  of  geological  arrangement  are  founded  on  the  fact,  tliat  in 
the  earth's  crust  there  are  two  great  sets  of  rocks,  the  Stratified  and  the 
Unstratified — the  former  the  results  of  deposition  in  water,  and  hence 
also  known  as  Aqueous  and  Sedimentary,  the  latter  the  products  of  igneous 
fusion,  and  consequently  termed  igneous  and  eruptive,  thus  : — 

I.  Stratified,  Sedimentary,  Aqueous,  or  Neptunian — the  results  of 

deposition  in  water,  and  consequently  arranged  in  layers  or  strata 
more  or  less  persistent  and  regular,  as  sandstone,  shale,  limestone, 
coal,  and  the  like. 

II.  Unstratified,  Eruptive,  Igneous,  or  Plutonic— the  products  of 
igneous  fusion,  and  cast  forth,  for  the  most  part,  in  irregular  and 
amorphous  masses,  as  granite,  greenstone,  basalt,  lava,  and  the  like. 


The  following  arrangement  of  the  Stratified  Formations  is  that  which 
gave  direction  and  consistency  to  the  researches  of  British  Geologists 
during  the  earlier  portion  of  the  present  century — is  still,  in  part,  retained 
in  its  nomenclature,  and  continues  less  or  more  to  influence  our  ideas  of 
succession  and  chronology : — 

Recent. — All  superficial  accumulations,  as  sand,  gravel,  silt,  marl, 
peat-moss,  coral  reefs,  &c.  Contain  the  remains  of  existing  plants 
and  animals  only  partially  fossilised. 

Tertiary. — Local  and  limited  deposits  of  regular  strata  occurring 
above  the  chalk.  Contain  the  remains  of  j)lants  and  animals  not 
differing  widely  in  character  from  those  now  existing. 

Secondary. — Embracing  all  the  strata  known  as  chalk,  oolite,  lias, 
coal-measures,  mountain  limestone,  and  old  red  sandstone.  Con- 
tain fossil  plants  and  animals  of  species  totally  different  from 
those  now  existing. 

Transition. — Strata  of  slaty  and  siliceoxis  sandstones,  known  as 
*'greywack^,"  calcareous  shales,  and  limestones.  Contain  fexo 
or  no  fossil  plants,  and  the  remains  of  no  higher  animals  than 
Crustacea,  shell-fish,  and  zoophytes. 

Primary. — All  slaty  and  crystalline  strata — as  roofing-slate,  mica- 
schist,  and  gneiss,  very  hard  and  compact,  and  totally  destitute 
of  organic  remains. 
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Although  the  Igneous  rocks  burst  through  and  appear  among  the  strati- 
fied without  order  or  arrangement,  it  is  customary  to  speak  of  them  as 
Granitic,  Trappean,  and  Volcanic  ;  meaning,  by  the  term  Granitic,  the 
igneous  rocks  which,  like  granite,  are  usually  found  associated  with  the 
older  strata ;  by  the  term  Trappean,  the  igneous  rocks  most  frequently 
associated  with  the  secondary  a,nd  tertiary  strata  ;  and  by  the  term  Vol- 
canic, those  that  have  made  their  appearance  during  the  current  epoch. 
Classifying  them  according  to  this  view,  we  have  the  subjoined  tabula- 
tion : — 

Volcanic. — Lava,  trachyte,   scoriae,  &c.,  associated  with  recent 
accumulations. 

Trappean.  —  Trap-tuff,  amygdaloid,  greenstone,  basalt,  &c,,  as- 
sociated for  the  most  part  with  tertiary  and  secondary  strata. 

Granitic. — Granite,  syenite,  porphyry,  &c.,  associated  in  greatest 
force  with  transition  and  primary  strata. 


By  a  more  extensive  examination  of  the  strata  in  different  countries, 
and  especially  by  a  more  minute  investigation  of  their  fossil  contents,  the 
"formations"  of  the  earlier  geologists  have,  to  a  certain  extent,  become 
obsolete,  and  other  subdivisions  and  groupings  been  adopted.  This  new 
arrangement  has  been  founded  either  on  mineral  or  on  fossil  distinctions — 
such  differences  being  sufficient  to  warrant  the  conclusion  that  each  set 
of  strata  was  f  oraied  during  successive  epochs,  under  different  distributions 
of  sea  and  land,  and  consequently  under  different  conditions  of  climate 
and  other  modifying  influences  ;  and  as  geological  investigation  advances, 
it  is  more  than  probable  that  we  must  still  farther  abandon  our  Rock  Forma- 
tions, and  adhere  to  great  Life  Periods  as  the  true  exponents  of  the  world's 
progress  and  history.  In  the  mean  time  the  following  arrangement  gives 
consistency  to  the  researches  of  European  and  American  geologists : — 


Systems. 

1.  Post-Tertiary. 

2.  Tertiary. 

3.  Cretaceous. 

4.  Oolitic  or  Jurassic. 
6.  Triassic.  i 

6.  Permian. 

7.  Carboniferous. 

8.  Devonian  or  Old  Red. 

9.  Silurian. 
10.  Cambrian. 
n.  Metamorphic, 

Crystalline,  or 
Non-fossiliferous. 


Periods. 

Cainozoic 

(Recent  Life). 

Mesozoic 
(Middle  Life). 

Paleozoic 
(Ancient  Life). 


Azoic 
(Void  of  Life). 


Cycles. 
NEOZOIC. 


PALEOZOIC. 
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BEITISH  STEATIFIED  SYSTEMS. 


The  following  tabulation  exhibits  the  arrangement  of  the  British  stratified 
rocks,  as  accepted  by  our  leading  geologists— minor  and  local  deviations 
of  superposition  being  subordinated  for  the  sake  of  distinct  comprehen- 
sion and  ready  reference  : — 


Post-Teetiary. 

Tertiary. 

Cretaceous. 
Oolitic. 

Triassic. 
Permian. 
Carboniferous. 

Devonian. 

Silurian. 
Metamorphic. 


Groiips. 

I  In  progress. 
[  Recent. 

Pleistocene. 
I  Pliocene, 
)  Miocene  (?) 
.  Eocene. 
I  Chalk. 
I  Greensand. 
j  Wealden. 
I  Oolite. 
.  Lias. 

Saliferous  marls. 

Muschelkalk  (?) 

Upper  new  red  sandstone. 

Magnesian  limestone. 

Lower  new  red  sandstone. 

Coal-measures. 

Millstone  grit. 

Mountain  limestone. 
_  Lower  coal-measures. 

Yellow  sandstones. 

Devonian   limestones  and 
schists. 

Red  conglomerates,  sand- 
stones, and  cornstones. 

Grey    fissile     sandstones, 
or   "tile- 


Periods. 


Cainozoic. 


>  Mesozoic. 


ones," 
stones." 
Upper  Silurian. 
Lower  silurian. 
Cambrian  (?) 
Clay-slate. 
Mica-schist. 
Gneiss      and 
schists. 


PALiEOZOIC. 


2 

O 


Granitoid 


Azoic,  or 
Hypozoic. 
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TABLE  OF  EUROPEAN   FOSSILIFEROUS  STRATA. 


{After  Sir  Charles  Lyell,  1855.) 


1.  Recent. 

2.  Post-Pliocene.                      J 

Post-Tertiart. 

3.  Newer  Pliocene. 

4.  Older  Pliocene.                   j 

Pliocene. 

S 

2 

o 

5.  Miocene. 

6,  Upper  Eocene. 

Miocene. 

<1 

1 

7.  Middle  Eocene. 

Eocene. 

t— 1 

< 

8.  Lower  Eocene. 

o 

9.  Maestricht  Beds. 

10.  Upper  White  Chalk. 

11.  Lower  White  Chalk. 

Cretaceous. 

12.  Upper  Greensand. 

13.  Gault. 

14.  Lower  Greensand. 

15.  Wealden. 

16.  PurbeckBeds. 

t>i 

17.  Portland  Stone. 

s 

d 

18.  Kimmeridge  Clay. 

19.  Coral  Rag. 

Jurassic. 

1 J 

12;  oo 

20.  Oxford  Clay. 

i 

21.  Great  or  Bath  Oolite. 

^ 

^ 

22.  Inferior  Oolite. 

Ul 

23.  Lias. 

24.  Upper  Trias.                         > 

25.  Middle  Trias,  or  Muschel-  | 

kalk. 

Triassic. 

26.  Lower  Trias. 

27.  Permian,    or    Magnesian  ; 
Limestone.                         \ 

•\ 

•      Permian.               ^ 

28.  Coal-Measures.                      ; 

29.  Carboniferous  Limestone.   J 

. 

Carboniferous. 

s 

o 
o 

30.  Upper  \  ^ 

31.  Lower  l^^^^^^^^n- 

Devonian. 

'  s 

.g 
^ 

32.  Upper  (^.-     . 

33.  Lower  P^l^^^'-^^- 

Silurian. 

s 

p^ 

34.  Upper  i          ^  . 

35.  Lower  1^^°^^^^^^- 

Cambrian.             ^ 
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AGES    GEOLOGIQUES 


{After  lUOrUgny,  1852.) 


Terrains. 
EPOQUE  ACTUELLE. 


Mages. 


British  Equivalents. 
CUERENT  EPOCH, 


TERTIAIRES. 


CRETACES. 


JURASSIQUES. 


TRIASIQUES. 


PAL^OZOIQUES. 


27.  Subapennin Red  and  Coralline  Crag  of 

Suffolk. 

26.  Falunien —  _ 

25.  Parisien Upper  and  Middle  Eocenes. 

24.  Suessonien Lower  Eocene, 

23.  Danien   —  — 

^22.  Senonien    Upper  White  Chalk. 

21 .  Turonien    Lower  White  Chalk. 

20.  Cenomanien Upper  Greensand. 

19.  Albien  Gault. 

18.  Aptien    Lower  Greensand,  in  part. 

17.  Neocomien Do.        andWealden. 

16.  Portlandien  Portland  Group. 

15,  Kimni^ridgien Kimmeridge  Clay. 

14.  CoraUien Coral  Rag. 

13.  Oxfordien Oxford  Clay. 

1 2.  Callovien    Kelloway  Rock. 

11.  Bathonien Bath  Oolite. 

10.  Bajocien Inferior  Oolite. 

9.  Toarcien  Upper  Lias. 

8.  Liasien  Middle  Lias  ;  Marlstone, 

7.  Sinemurien  Lower  Lias. 

6.  Salif^rien Saliferous  Marls. 

5.  Conchylien Variegated    Sandstones,    in 

part ;  Upper  New  Red. 

4.  Permien Magnesian  Limestone,  &c . 

3.  Carboniferien Coal-Measures. 

2.  Devonien   Old  Red  Sandstone. 

^    fw.,     .       ( Sup^rieur  Upper  Silurian. 
1.  Silunen  < 

t  Inf6rie\ir    Lower  Silurian. 
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STRATIFIED  ROCKS  OF  NORTH  AMERICA. 

{After  Marcon  and  Blgshy,  1859.) 


Upper, 
Lower. 

Upper. 

Middle. 

Lower. 


Upper. 
Lower. 

Upper. 
Middle. 

Lower. 

Upper. 
Middle. 

Lower. 


Upper. 

Middle. 
Lower. 


Sections. 
{ Peat-Mosses  and  Savannahs. 
(  River  Alluvia  and  Deltas. 
Superficial  Gravels  and  Raised  Beaches. 

(  Boulder   Formation   of    the    Northern  ^ 
(      States  and  Canada.  I 

(  Clays  and  Sands  of  North  Carolina,  &c.  j 
t  Greensand  and  Marls  of  Maiyland,  &c.     / 
J  Limestones  and  Clays  of  the  Carolinas, 
\      kc.  I 

Yellow   Limestone  and   Greensand  of) 
New  Jersey,  &c.  j 

Sandstones,  Shale,  and  Coal  of  Richmond, ) 
Virginia.  ) 

Red  Sandstones  of  Connecticut,  Mass.  &c. 
(  Do.  of  Chatham,   N.   Caro- ) 

(     lina,  &c.  j 

Coal-formation  or  Coal-measures. 
Lower  Carboniferous  Limestone, 

(Sandstones  and  Conglomerates  of  Penn- 
sylvania. 
Gypsum,  Marls,  and  Conglomerates  of 
Nova  Scotia. 

Old  Red  Sandstone. 

(Chemung  Rocks ;  Portage  Sandstone ; 
Genessee  Slate  ;  Tully  Limestone 
Hamilton  Rocks  ;  Marcellus  Shales, 
(Carboniferous  Limestone ;  Onondago 
Limestone  ;  Schoharie  Grit ;  Caudi- 
galli  Grit ;  Oriskany  Limestone. 

I  Upper  Pentamerus  Limestone  ;  Delthy- 
I  ris  shaly  Limestone  ;  Lower  Penta- 
{  merus  Limestone  ;  Waterlime  Rocks ; 
Onondago  Salt  Rock  ;  Coralline  Lime- 
I  stone,  Schoharie  ;  Niagara  Shale  and 
^     Limestone. 

(  Clinton    Rocks  ;     Medina    Sandstone  ; 
(      Oneida  Conglomerate, 

(Hudson-River  Rocks  ;  Utica  Slate  ; 
Trenton  Limestone  ;  Birdseye  Lime- 
stone ;  Chazy  Limestone ;  Calcifer- 
ous  Sandstone ;  Potsdam  Sandstone.  J 

Huronian  Sandstones  and  Schists  


British  Equivalents. 
Post-Tertiary. 

Tertiary. 

Cretaceous. 

Oolitic  (?) 

Triassic  (?) 
Permian  (?) 

Carboniferous. 
Devonian. 


Silurian. 


Cambrian. 
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PALEOZOIC  EOCKS  OF  PENNSYLVANIA. 

{After  Professor  H.  D.  Rogers,  1859.) 


Appalachian  New  York  British  Equivalents, 

Series.  Names.  nearest. 

f^      (Serai,    ,,         \ 

Ph     ^  Umbral,  „        >  Carboniferous. 

p      /Vespertine, „         \ 


Ponent,  Catskill  Group. 

Verg-ent,    Chemung  Group. 

Cadent,  Hamilton  Group.  Devonian. 

Post-Meridian, . . .  Upper  Helderberg  Limestone. 

Meridian,  Oriskany  Sandstone . 


Silurian. 


Pre-Meridian,    ...  Lower  Helderberg  Limestone. 

Scalent, Niagara  Group. 

Surgent, Clinton  Group. 

Levant,  Medina  Group. 

Matinal Hudson  and  Trenton  Eiv.  Gr. 

(  Blue  Eiver,  Chazy,  and  Calci-  . 

^^^^^ i     ferous  Sandstone  Groups.     /Cambrian. 

Primal,  Potsdam  Sandstone. 


"  These  fifteen  formations,  or  series  of  deposits,"  says  Professor  Rogers, 
"defined  by  their  prevalent  organic  remains,  and  by  the  physical  horizons 
which  separate  them  as  sediments,  are  called  by  names  significant  of  their 
relative  ages  —  the  words  employed  suggesting  metaphorically  the  dif- 
ferent periods  of  the  day.  Thus,  beginning  with  the  lowest  or  earliest, 
they  mean  respectively  Dawn,  Daybreak,  Moraing,  Sunrise,  Mounting-day, 
Climbing-day,  Forenoon,  Noon,  Afternoon,  Declining-day,  Descending-day, 
Sunset,  Evening,  Dusk,  and  Nightfall.  Some  such  nomenclature,  based  on 
time,  is,  for  many  reasons,  preferable  to  the  inexpressive  ones  which  i-est 
for  the  most  part  on  geographical  terms,  only  locally  correct,  or  on  narrow 
and  inconstant  paloeontological  characters." 


GEOLOGICAL  SCHEME. 


CONTEMPORARY  OR  EQUIVALENT  DEPOSITS. 


I.    POST -TERTIARY    SYSTEM. 


British. 


Foreign. 


Historical.  / 


Peat  of  Great  Britain  and 
Ireland,  with  human  re- 
mains, &c. 

Fens,  marshes,  and  river- 
deposits,  with  ancient 
canoes,  implements,  &c. 

Lake  -  silts,  fresh  -  water 
marls,  &c.,  with  canoes, 
metal  implements,  re- 
mains of  domesticated 
animals,  &c. 

Accumulations  of  sand- 
drift,  shore-caves,  and 
beach  -  deposits,  con- 
siderably beyond  the 
reach  of  existing  tides. 


Terrain  quaternaire  of  French 
authors,  in  part. — Modem 
portion  of  Deltas  of  Rhine, 
Nile,  Ganges,  Mississippi, 
&c. — Marine  strata  enclosing 
temple  of  Serapis  at  Puz- 
zuoli.  —  Fresh- water  strata 
enclosing  temple  in  Cash- 
mere.—Tundras  of  Siberia  ; 
(  Tarai  or  Jungle  soil  of  In- 
dia ;  Cypress  swamps,  &c. 
of  America. — Modern  part 
of  coral-reefs  of  Red  Sea 
and  Pacific. — Travertine  of 
Italy  ;  calcareous  tufa  of 
Guadaloupe  ;  and  Lavas  of 
Vesuvius  and  Etna,  over- 
spreading objects  of  human 
art,  &c. 


PREHISTO- 
RICAL. 


Peat-moss,  Lake-silts,  and 
other  alluvia,  with  tree- 
canoes  and  rude  stone 
implements. 

Alluvia  and  river-deposits, 
with  remains  of  Irish- 
deer,  wild  oxen,  mam- 
moth, and  other  extinct 
mammals. 

Cave-deposits  in  part,  with 
bones  of  extinct  mam- 
mals, stone  implements, 
and  fragments  of  charred 

.    wood. 


Terrain  quaternaire  of  French 
authors  in  part.  —  Upper 
Alluvia  of  Tigris  and  Eu- 
phrates.— River-silt  of  Up- 
per Egypt  in  part. — Upper 
portion  of  cave-deposits  of 
Mediterranean  and  Southern 
Europe,  with  stone  imple- 
ments and  charred  wood. — 
Plain  of  Holland  in  part ; 
and  much  of  the  river-allu- 
via of  America. 
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Post- 
glacial. 


British. 

Shell-marl  under  peat,  and 
submarine  forests  of 
modera  trees. 

Eaised  beaches  at  various 
heights,  with  species  of 
shells  more  boreal  than 
those  of  existing  seas. 

Ancient  alluvia  and  gra- 
vel of  most  of  our  carses, 
strathsjdales,  and  holmes 
—  the  ''  Brick  Clay  " 
of  many  authors.  Con- 
tains remains  of  seals, 
whales,  &c.  ;  and  of  ex- 
tinct land  mammals,  as 
mammoth,  rhinoceros, 
urus,  &c.    • 

Cave-deposits  in  part,  with 
bones  of  extinct  and  liv- 
ing carnivora  and  her- 
bivora  —  ursus,  hytena, 
megaceros,  rhinoceros, 
hippopotamus,  &c.  No 
human  remains. 


Foreign. 


Loess  of  the  Rhine,  with  recent 
fresh- water  shells  and  mam- 
moth bones. — Volcanic  tufa 
of  Ischia,  with  living  species 
of  marine  shells,  and  with- 
out human  remains  or  works 
of  art. — Newer  boulder  for- 
mation in  Sweden. — Bluffs 
of  the  Mississippi.  —  Drift- 
wood and  mammoth-gravel 
of  the  Arctic  seas. — Tchor- 
nozem  or  black-earth  of  the 
Aralo-Caspian  plain. — Auri- 
ferous Drift,  in  part,  of  the 
Uralian,  Australian,  and 
Californian  gold-fields. 


11.    TERTIARY   SYSTEM. 


Pleistocene 

or 

Newer 

Pliocene. 


Older 
Pliocene. 


'  Glacial  drift  or  boulder  for- 
mation of  Norfolk,  of  the 
Clyde,  of  North  Wales 
—the  "  Boulder  Clay"  of 
many  authors.  —  Nor- 
wich Crag.— Cave-depo- 
sits of  Kirkdale,  &c., 
with  bones  of  extinct  and 
living  quadrupeds. 


Red  Crag  of  Suffolk,  Coral- 
line Crag  of  Suffolk. 


Terrain  quatemaire,  diluvium. 
Terrain  tertiare  sup^rieur. 
— Glacial  drift  of  Northern 
Europe ;  of  Northern  United 
States  ;  and  Alpine  erratics. 
— Limestone  of  Girgenti 
Kunkur  of  India  (?) ;  Austra- 
lian cave-breccias. 

Sub-Apennine  strata. — HiUsof 
Rome,  Monte  Mario,  &c, — 
Antwerp  and  Normandy 
Crag. — Aralo-Caucasian  de- 
posits, older  part. — Pampas 
Formation  of  South  America, 
&c. 


Miocene.    ( 


Marine  strata  of  this  age 
wanting  in  the  British 
Isles. — Leaf -bed  of  Mull. 
Lignite  of  Antrim  (?) 
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Falurien  sup^rieur.  —  Faluns 
of  Touraine. — Part  of  Bor- 
deaux beds.  —  Bolderberg 
strata  in  Belgium. — Part  of 
Vienna  Basin.— Part  of  Mol- 
lasse  in  Switzerland. — Sands 
of  James  River  and  Rich- 
mond, Virginia.  —  Green- 
sands  and  mai'ls  of  Mary- 
land, United  States. 


GEOLOGICAL  SCHEME. 


Upper 
Eocene 
{Loiver 
Miocene 
of  many 
Authors.) 


British, 


Hempstead  beds  near  Yar- 
mouth, Isle  of  Wight. 


Foreign. 

^  Lower  part  of  Terrain  ter- 
tiare  moyen. — Calcaire  Lac- 
ustre  sup^rieur,  and  gr^s  de 
Fontainebleau. — Part  of  the 
Lacustrine  strata  of  Au- 
vergne.  — Limburg  beds,  Bel- 
gium.— (Kupelian  and  Ton- 
grian  system  of  Dumont). 
Mayence  Basin.  Part  of 
brown  coal  of  Germany. — 
Hermsdorf  tile -clay,  near 
Berlin. 


Middle 
Eocene. 


1.  Bembridge  or  Binsted 
Beds,  Isle  of  Wight. 

2.  Osborne  or    St   Helens 
series. 

3.  Headon  Series. 

4.  Headon  Hill  sands  and 
Barton  clay. 

5.  Bagshot  and  Brackles- 
ham  Beds. 

6.  Wanting  (?) 


1.  Gypseous  series  of  Mont- 

martre,  and  Calcaire  lacustre 

superieur. 
2  and  3,  Calcaire  silicieux. 
2  and  3.  Gr^s  de  Beauchamp, 

or  sables  moyens. — Laecken 

beds,  Belgium, 

4  and  5.  Upper    and    Middle 
Calcaire  grossier. 

5.  Bruxillien  or  Brussels  Beds 

of  Dumont. 
5.  Lower  Calcaire  grossier,  ov- 

glauconie  gi'ossiere. 

5.  Caibome  beds,  Alabama. 

5  and  6.   Nummulitic    forma- 
tion of  Eiu-ope,  Asia,  &c. 

6.  Soissonnais  Sands,  or  Lits 
Coquilliers. 


1.  London  Clay  and  Bog- 
nor  Beds. 

Lower      J  2.  Plastic     and     mottled 
Eocene.     \      clays  and  sands;  Wool- 
wich Beds. 
3.  Thanet  Sands. 


1,  Wanting  in  Paris  Basin, 
occurs  at  Cassel  in  French 
Flanders. — Limestones  and 
Clays  of  the  Carolinas  (?) 

2,  Argile  Plastique  et  Lignite. 

3,  Lower  Landenian  of  Bel- 
gium, in  part. 


IIL  CEETACEOUS  SYSTEM. 


Maestricht 
Beds. 


Wanting  in  England. 


Danien  of  d'Orbigny. 
Calcaire  pisolitique,  Paris. 
Maestricht  Beds. 
Coralline  limestone  of  Faxoe 
in  Denmark. 


Upper 
White 
Chalk. 


White  Chalk,  with  flints. 
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(Senonien  of  d'Orbigny. 
Obero  Kreide  and  Upper  Qua- 
der-sandstein  of   the    Ger- 
mans. 
La  Scaglia  of  the  Italians. 
Yellow  Limestone  and  Green- 
sand  of  New  Jersey,  in  pai-t. 


GEOLOGICAL  SCHEME. 


Lower 
White 
Chalk. 


British. 


Chalk  without  flints. 
Chalk  Marl. 


I  Loose    sand,  with    bright 
green  grains. 
Forestone  of  Merstham,  in 
Surrey. 
Marly  stone,  with   chert, 
Isle  of  Wight. 

{Dark-blue  Marl,  Kent. 
Folkestone  Marl. 
Black  Down  Beds   (sand- 
stone and  chert),  Devon- 
shire. 


Foreign. 

Turonian  of  d'Orbigny. 

Calcaire  h  hippurites,  Pyre- 
nees. 

Upper  Planer  Kalk  of  Saxony. 

Yellow  Limestone  and  Green- 
sand  of  New  Jersey,  in  part. 

C^nomanen  of  d'Orbigny. 
Gres  Vert  Sup^rieur. 
Craie  Chloritee. 
Lower  Quadersandstein  of  the 
Germans. 


Albien  of  d'Orbigny. 
Glauconie  Crayeuse. 
Lower  Planer  Kalk  of  Saxony. 


Lower. 
Geeensand, 


'Greensand  of  Kent  and" 
Sussex. 

Limestone  (Kentish  Rag). 

Sands  and  Clay,  with  cal- 
careous concretions  and 
chert,  Atherfield,  Isle  of 

^  Wight. 

Speeton  Clay,  Yorkshire. 


Clay,  with  occasional  bands 
of  limestone  and  sand- 
stone ;  Weald  of  Kent, 
Wealden.    (      Surrey,  and  Sussex. 

Sand,  with  calcareous  grit 
and  clay  ;  Hastings, 
Cuckfield,  Sussex. 


Gres  Vert  inf^rieur. 
Neocomien  superieur. 
Aptien  of  d'Orbigny. 
Hils  Conglomerat  of  Germany. 
Hils-thon  of  Brunswick. 


Neocomien  Inf^rieur. 
Formation  Waldienne. 
Walderformation     of     North 
Germany. 


IV.  OOLITIC  OR  JURASSIC  SYSTEM. 


Upper 
Oolite. 


1.  Purbeck  Beds. 

2.  Portland      Stone 
Sand. 

3.  Kimmeridge  Clay. 


1.  Serpuliten  Kalk  and  Wal- 
derformation  of  N.  Ger- 
many, in  part. — 2.  Portlan- 
and  /  dien  of  d'Orbigny. — 3.  Kim- 
meridgien  of  d'Orbigny.  — 
Calcaire  k  gryph^es  virgules, 
of  Thirria.  — Argiles  de  Hon- 
ileur  of  de  Beaumont. 


Middle 
Oolite. 


1.  Calcareous  Grit. 

2.  Coral  Rag. 

3.  Oxford  Clay. 

4.  Kelloway  Rock. 
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1  and  2.  Corallien  of  Beudant 
and  d'Orbigny.— Calcaire  k 
Nerinndes  of  Thurmann. — 
3.  Oxfordien  Supdrieur. — 4. 
Oxfordien  Infdrieur  or  Cal- 
lovien  of  d'Orbigny. 


GEOLOGICAL  SCHEME. 


Lower 
Oolite. 


Lias. 


Forest 


British. 

Combrash  and 
Marble. 

Great  (or  Bath)  Oolite 
and  Stonesfield  Slates. 

Fuller's  Earth,  Bath. 

Calcareous  Freestone 
and  Yellow  Sands  (In- 
ferior Oolite). 


1.  Upper  Lias. 

2.  Marlstone. 

3.  Lower  Lias. 


Foreign. 

1  and  2.  Bathonien ;  Grand 
Oolithe  ;  Calcaire  de  Caen. 

3  and  4.  Oolithe  inferieur ; 
Oolithe  ferrugineux  of  Nor- 
mandy ;  Oolithe  de  Bayeux  ; 
Bajocien  of  d'Orbigny. 


1.  Toarcien  of  d'Orbigny. 

2.  Lias  Moyen  ;  Liasien  of 
d'Orbigny. 

3.  Calcaire  a  gryph^e  arqu^e  ; 
Sinemurien  of  d'Orbigny ; 
Coal-field  of  Richmond,  Vir- 
ginia (?) ;  and  Coal-fields  of 
India  (?) 


Upper. 


V.  THIASSIC  SYSTEM. 


Bone  -  bed  of  Axmouth  ; 
Saliferous  and  Gypseous 
Shales  and  Sandstones 
of  Cheshire. 


Salif  eri  en  of  d'  Orbigny ;  ]\Iames 
irisees  of  the  French ;  Keuper 
of  the  Germans. 


Middle.      i  Wanting  in  England. 


Conchy  lien  of  d'Orbigny,  in 
part ;  Calcaire  h  C^ratites 
of  Cordier  ;  Muschelkalk  of 
Germany. 


Lower. 


Red  and  White  Sandstones 
and  Quartzose  Conglo- 
merates of  Lancashire 
and  Cheshire. 


Bunter  Sandstein  of  the  Ger- 
mans ;  Grhs  bigarre  of  the 
French  ;  Conchjdien  of 
d'Orbigny,  in  part ;  Red 
Sandstones  of  Connecticut, 
U.S. 


VI.    PERMIAN  SYSTEM. 


Magnesian 
Limestone. 


1.  Laminated  and  Concre- 
tionary Limestones  of 
York  and  Durham. 

2.  Brecciated  Limestone  do. 
'6.  Fossiliferous  Limestone. 

4.  Compact  Limestone,  do. 

5.  Marl-slate  of  Durham. 


1.  Stinkstein  of  Thuringia. 

2.  Rauchwackfe        do. 

3.  Dolomit   or    Upper    Zech- 
stein. 

4.  Zechst^in  proper. 

5.  Mergel  or  Kupfer  schiefer. 


Red  Sandstones,  Grits,  and 
Red         /      Marls ;    Dolomitic  Con- 
SanDSTONE.    I      glomerate     of     Bristol, 
Exeter,  Annandale,  &c. 
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Rothliegendes  of  Thuringia. 
Permian  of  Russia.   • 
Grfes  des  Vosges  of  French. 
Red  Sandstones  of  Chatham, 
North  Carolina,  U.S. 


GEOLOGICAL  SCHEME. 


VII.  CARBONIFEEOUS  SYSTEM. 


Uppee. 


Middle, 


Lower. 


{'■ 


British. 
Upper    or   True 
Measvires. 


Coal- 


}' 


1.  Millstone  Grit  of  Eng- 
land. 

2.  Mountain  or  Carboni- 
ferous Limestone. 

1.  Lower  Coal  -  measures 
and  "Calciferous  Sand- 
stones" of  Scotland. — 
Lower  Limestone,  Shale, 
Mendips.  —  Carbonifer- 
ous Slates  of  Ireland. 


Foreign. 
Coal-fields   of    the   United 
States. 

2.  Calcaire  Carbonifbre  of  the 
French. — Bergkalk  orKohl- 
enkalk  of  the  Germans.  — 
Pentremite  Limestone,  U.S. 

1.  Kiesel  Schief er  and  Jiingere 
Grauwackfe  of  the  Germans. 
Gypseous  Beds  and  Encrin- 
ital  Limestones  of  Nova 
Scotia. — Cypridina  Schiefer 
of  Nassau,  Saxony,  &c. 


VIII.    DEVONIAN   OR   OLD    RED   SANDSTONE. 


Upper. 


Middle. 


Lower. 


1.  Yellow  Sandstones  of 
Dura  Den,  Fifeshire. — 
White     Sandstones     of 

.      Elgin  (?  Triassic). 

*  2.  White  and  chocolate- 
coloured  Sandstones  and 
Grits  of  Berwick  and 
Roxburgh. 

'^1.  Red  Sandstones  and 
Marls  of  Perth,  Forfar, 
Hereford,  &c. 

2.  Upper  and  Middle 
Schists  and  Limestones 
of  Devonshire. 

3.  Micaceous  and  Bitu- 
minous Flags  of  Caith- 
ness. 

4.  Great  Pebbly  Conglo- 
merate of  Scotland. 

v  / 


Upper  Devonians  of  Russia; 
Cypridina  Schiefer  of  Ger- 
many, in  part, 

Catskill  Group,  U.S. 


Eifel  Limestone ;  and  Up- 
per and  Middle  Devonians 
of  Russia,  in  part. 
I  2  and  3.  Middle  Devonians  of 
Russia,  in  part ;  Chemung, 
Genessee,  and  Hamilton 
Groups,  North  America. 


1.  Lower  Devonian  of 
North,  Devon. 

2,  Grey  Flagstones  of 
Perth  and  Forfar ;  Tile- 
stones  of  Hereford,  in 
part. 


1.  Spirifer  Sandstone  and 
Slate. 

2.  Russian  Devonian,  lower 
part ;  and  Onondago  and 
Oriskany  Groups,  North 
America. 


IX.    SILURIAN  SYSTEM. 


Upper. 


1.  Upper  Ludlow  Rocks; 
Lesmahago  Tilestones. 

2.  Aymestry  Limestone. 

3.  Lower  Ludlow. 

4.  Wenlock  Limestone  and 
Shale. 

5.  Llandovery  Rocks. 
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1-5.  Upper  stages  of  Bohe- 
mian Basin ;  E  to  H  of 
Barrande. 

1-3.  Pentamerus,  Delthjnns, 
and  Onondago  Groups,  "kew 
York. — 4.  Schoharie  Coral- 
line Limestone. — 5.  Medina 
Sandstone. 


GEOLOGICAL  SCHEME. 


Lower. 


British. 

1.  Caradoc  Sandstone. 

2.  Bala  Beds. 

3.  Llandeilo  and  Lingula 
Flags. 

4.  Longmynd  oi'  "  Bottom 
Eocks." 


Foreign. 

1  and  3.  Lower  stages  of  Bo- 
hemian Basin ;  C  and  D 
Barrande.  —  4.  Primordial 
zone  of  Barrande  ;  Slates  of 
Angers,  France. — 1-4.  From 
Oneida  Conglomerates  to 
Potsdam    Sandstone    inclu- 


X.    CAMBRIAN  SYSTEM. 


Upper. 


Lower. 


Fossiliferous  Schists  of 
Wicklow ;  Schists  and 
Slates  of  North  Wales. 

Lower  Grits  and  Schists 
of  Dumfries  ;  and  Grits, 
Schists,  and  Conglome- 
rates of  Northern  High- 
lands. 


Alum  Schists  of  Sweden ; 
lowest  fossiliferous  rocks  of 
Wisconsin  and  Minnesota. 


Huronian 
Chloritic 
Schists. 


Sandstones      and 
and     Gneissose 
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GENEEAL  TEEMS  AND  TECHNICALITIES 


GENEEAL  TEEMS  AND  TECHNICALITIES. 


ABR 


A. — In  words  derived  from  the  Greek,  the  prefix  a  is  used  privatively,  or 
in  *a  negative  sense,  and  has  the  effect  of  the  English  word  without,  as 
a-podous,  without  feet ;  a-cephalous,  without  a  head  ;  a-cotyledonous,  having 
no  seed-lobes  ;  and  a-zoic,  destitute  of  organic  remains. 

Abdomen  (Lat.  ahdo,  I  conceal). — In  animals  the  belly  or  cavity  contain- 
ing the  viscera  ;  Abdominal,  pertaining  to  the  belly. 

Abdominales  (Lat.  ahdo,  I  conceal ;  hence  abdomen,  the  belly). — In  the 
zoological  arrangement  of  Cuvier  a  section  of  the  Mala'copterygian,  or  soft- 
finned  fishes,  which  have  their  ventral  fins  placed  on  the  abdomen,  behind 
the  pectorals.  The  section  includes  the  carps,  the  silvires,  the  salmons, 
the  herrings,  and  the  pikes. 

Aberrant  (Lat.  ah,  and  erro,  I  wander  from). — Applied  in  Natural  His- 
tory classification  to  those  species  ("aberrant  species")  which  differ  widely 
from  the  type  of  the  natural  group  or  family  to  which  they  belong,  or 
rather  under  which  they  are  usually  arranged. 

Abietites  (Lat.  ahies,  the  fir-tree).— A  genus  of  coniferse  occ\irring  in  the 
Wealden  and  Lower  Greensand.  The  genus  has  been  founded  chiefly  on 
the  fossil  cones  which  are  often  found  in  great  perfection — these  cones 
being  composed  of  scales  that  terminate  in  a  point,  and  not  in  a  rhomboi- 
dal  disc  as  in  Pimts,  which  see. 

Abnormal  (Lat.  ah,  from,  and  norma,  a  rule). — Without  rule  or  order  ; 
irregular ;  in  a  condition  differing  from  that  produced  in  the  regular  course 
of  nature  ;  deviating  from  the  general  type  or  form  ;  not  occurring  in  the 
usual  order,  or  according  to  that  which  is  generally  considered  as  the 
natural  law. 

AbrancMata  (Gr.  a,  without,  and  hrancJda,  gills). — Applied  to  animals 
which  have  no  apparent  external  organs  of  respiration,  as  the  leech,  earth- 
worm, &c.,  and  which  respire  by  the  entire  surface  of  the  skin,  or  by  inter- 
nal cavities.  The  AbrancMata  constitute  the  third  order  of  the  Anne- 
lida of  Cuvier.  The  term  Abra7ichia  has  also  been  applied  to  certain 
amphibia,  as  the  menopoma  and  ampkmma,  which  do  not  undergo  meta- 
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morphosis,  but  breathe  by  lungs  during  the  whole  of  their  existence. — See 
Branchia  and  its  compounds. 

Abrasion  (Lat.  ah,  from,  and  rasiis,  rubbed  or  scraped). — The  operation 
of  wearing  away  by  rubbing  or  friction.  Currents  of  water  laden  with 
sand,  shingle,  and  other  rock-debris  are  the  chief  abrading  agents  in 
nature.  Abrasion  may  also  result  from  the  passage  of  icebergs,  the  de- 
scent of  glaciers,  &c.  ;  hence  the  frequency  of  abraded  rock- siu-f aces  in 
connection  with  the  "Boulder  clay."  Abrasion,  as  a  geological  result, 
presents  some  important  distinctions  as  compared  with  Denvdation  and 
Degradation,  which  see, 

A'brazite. — One  of  the  Zeolite  family,  known  also  as  zeagonite  and  gismon' 
dine.  Its  crystals  occur  in  hemispherical  bundles  in  the  cavities  of  vol- 
canic rocks  ;  are  of  a  greyish-white  to  a  reddish-brown  or  red  colour  ;  and 
consist  essentially  of  silica,  alumina,  lime,  and  potash. 

Absorbent  (Lat.  ab,  and  sorbeo,  I  suck  in). — Capable  of  sucking  in  fluids; 
in  Geology,  applied  to  soils,  rocks,  and  minerals  which  have  the  quality  of 
readily  imbibing  water  into  their  pores  and  interstices. 

Abstergent  (Lat.  abstergo,  I  cleanse). — Having  a  cleansing  property ; 
fullers'  earth  is  an  abstergent, 

Acalephse  (Gr.  akaUiihe,  a  nettle). — A  zoological  term  for  the  soft 
gelatinous  radiata  known  as  medusae,  sea-nettles,  jelly-fish,  &c.  The  term 
has  reference  to  the  property  which  many  of  them  possess,  of  causing, 
when  touched,  a  hot  stinging  sensation  like  that  produced  by  the  nettle. 

AcanthoteutMs  (Gr.  acdntha,  a  thorn,  and  teuthis,  a  cuttle-fish), — A 
genus  of  fossil  cuttle-fishes  occurring  in  oolitic  strata,  and  so  termed  from 
the  horny  booklets  that  arm  their  tentacles,  which  appear  to  have  been  ten 
in  number.  These  booklets,  the  horny  sucking- discs,  and  internal  bones  or 
osselets  (belemnites),  are  generally  the  only  portions  preserved. 

Acanthodes  (Gr.  acantlm,  a  spine  or  thorn). — One  of  Agassiz's  genera  of 
ganoid  fishes  occurring  in  the  Upper  Devonian  and  Lower  coal-measiires, 
and  characterised  by  its  strong  thorn-like  ichthyodorulites  or  fin-spines. 
The  type  of  the  family  Acanthodidce,  in  which  all  the  fins  are  furnished  with 
strong  spinous  rays — the  dorsal  and  anal  being  single. 

Acanthopterygian  (Gr.  acantlia,  a  spine  or  prickle,  and  pterygion,  a 
winglet  or  fin). — A  term  applied  to  fishes  having  the  back  or  dorsal  fin 
composed  of  spiny  rays,  as  the  perch,  gurnard,  &c.  One  of  Cmier's  orders 
of  osseous  fishes. 

Acanticone  (Gr.  acantlia,  a  prickle), — An  all  but  obsolete  synonyme 
for  pistacite,  a  sub-species  of  prismatic  augite  spar  or  epidote,  which  see. 

Acaridae  or  Acarea  (Lat,  acdrus,  a  mite), — The  mite  family  (so  called 
from  the  typical  genus  acarus),  to  which  the  mite,  the  tick,  the  water- 
mite,  and  other  minute  arachnidans  belong.  They  are  chiefly  of  geological 
interest  from  the  experiments  of  Crosse,  who  imagined  he  could  produce 
some  species  {acarus  C'rossei,  &c,)  at  will,  bypassing  long-continued  cur- 
rents of  electricity  through  certain  siliceous  solutions, 

Accipenseridse  (I^at.  aecipenser,  the  sturgeon), —The  sturgeon  family,  a 
well-known  but  limited  group  of  ganoid  fishes  belonging  to  the  sub-order 
Chondrostea  or  Loricata,  and  especially  characterised  by  the  almost  total 
absence  of  an  osseous  vertebral  column,  and  by  the  presence,  in  most 
species,  of  a  strong  dermal  covering  or  exo-skeleton  consisting  of  large 
bony  tuberculated  plates  arranged  in  rows  on  the  upper  siu'face  of  the 
body,  and  shielding  the  head  as  if  in  solid  piece.     The  existing  stvu-geons 
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are  chiefly  of  large  size,  and  inhabit  the  sea,  but  ascend  the  larger  rivers  for 
the  purpose  of  spawning :  the  fossil  species  seem  to  have  been  governed 
by  a  similar  habit,  and  are  found  from  the  lower  Tertiaries  upwards, 

Accipitres  (Lat,  accijnter,  a  hawk  ;  from  accipere,  to  seize), — The  ornitho- 
logical term  for  the  rapacious  birds,  such  as  the  eagles,  falcons,  hawks, 
&c.,  which  seize  their  prey  with  their  talons.  There  are  two  subdivisions, 
the  diurnal  and  the  nocturnal.  Their  remains  occur,  though  very  spar- 
ingly, from  the  lower  Tertiaries  upwards. 

Acclimatise  (Fr.  acclimater). — To  accustom  a  plant  or  animal  to  a 
climate  not  natural  to  it ;  to  accustom  to  the  temperature  of  a  new 
climate.  Plants  and  animals  may,  within  certain  limits,  become  acclimat- 
ised, and  flourish  and  increase  in  a  new  country,  though  not  indigenous 
to  it. 

Accretion  (Lat.  accretio), — Increase  by  external  addition  of  new  matter  ; 
applied  strictly  to  mineral  or  inorganic  increase.  Plants  and  animals  grow 
by  alimentation,  or  the  assimilation  of  additional  matter  ;  minerals  enlarge 
by  accretion. 

Aceous, — Terminations  in  dceous  denote  resemblance  to,  or  par- 
taking of  the  qualities  of,  a  substance,  as  argillaceous,  less  or  more  clayey  ; 
carbonaceous,  partaking  of  the  qualities  or  appearance  of  carbon. 

Acephalous  (Gr,  a,  without,  and  hephaU,  the  head). — Applied  to  those 
mollusca  which,  like  the  oyster  and  scallop,  have  no  distinct  head,  in  con- 
tradistinction from  the  EncepJialons,  or  those  with  a  distinct  head.  The 
division  A  cepliala  comprehends  most  of  the  bivalve  molluscs,  and  several 
that  ar6  destitute  of  shells  ; — in  other  words,  the  brachiopoda,  conchifera, 
and  tu'iiicata. 

Acescent  (Lat,  acesco,  to  become  sour), — Slightly  acid  ;  applied  to  sub- 
stances which,  like  vegetable  and  animal  juices,  become  sour  spontan- 
eously ;  that  is,  on  exposure  to  the  oxygen  of  the  atmosphere, 

Acetahulifera  (Lat,  acetalmlum,  a  sucker,  and  fero,  I  bear), — Literally 
''  sucker-bearers  ;"  that  section  of  the  cephalopodous  molluscs  whose  arms 
or  tentacles  are  furnished  with  rows  of  little  cups  or  suckers,  a  character- 
istic peculiar  to  Neozoic  genera. 

Acetabulum  (Lat,  a  sucker). — Applied  to  such  organs  as  the  cup-like 
sucking-discs  (acetabula)  with  which  the  arms  of  the  cuttle-fish  are  pro- 
vided. So  far  as  yet  known,  the  arms  of  the  Palaeozoic  cephalopods  were 
void  of  sucking-discs — organs  abundantly  common  to  Mesozoic  and  Neozoic 
genera. 

Achmite  (Gr.  acm^,  a  sharp  point). — One  of  the  hornblende  family  oc- 
curring in  the  granites  and  syenites  of  Norway  in  long  greenish-black  pris- 
matic crystals,  which  terminate  very  acutely ;  hence  the  name.  It  con- 
sists of  55.6  silica,  32  iron  peroxide,  and  12.4  soda. 

A'chroite  (Gr.  a,  without,  and  chroa,  colour).  —  A  term  employed  by 
Hermann  to  designate  the  colourless  varieties  of  tourmaline,  as  distin- 
guished from  the  dark-coloured  varieties  (Schorl),  and  from  the  red 
(Rubeliite). 

Acicular  (Lat.  acicula,  a  little  needle). — Mineral  crystals  occurring  in 
slender,  needle-like  prisms  or  prickles  as  actynolite,  are  said  to  be  acicular. 
Irregular  aggregations  of  these  slender  prisms  constitute  the  ''acicular 
texture"  of  actynolite-rock  and  actynolite-slate, 

Aciculite  (Lat,  acicula,  a  needle).— Needle  ore  ;  a  plumbo-cupreous 
sulphuret  of  bismuth  occurring  imbedded  in  quartz  in  long,  thin,  steel- 
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grey  crystals,  strongly  marked  with  vertical  striae,  and  apparently  in  four 
or  six-sided  prisms.  It  consists  of  35.8  lead,  11  copper,  36.7  bismuth,  and 
16.5  sulphur,  and  usually  accompanies  native  gold. 

Acidaspis  (Gr.  akis,  spear-point,  and  aspis,  buckler).— A  genus  of  tri- 
lobites,  so  named  by  Murchison  from  the  central  lobe  of  the  head-plate 
or  cephalic  shield  projecting  over  the  body  in  the  form  of  a  pointed 
stomacher. 

Acidulous  and  Acidulated. — Slightly  acid  or  sub-acid.  Applied  to  cer- 
tain waters  and  springs  that  hold  in  solution  a  small  per-centage  of  sulphuric 
or  other  acid. 

Acin6se  (Lat.  acinus,  a  seed  or  germ). — Granulated  ;  applied  to  mineral 
textures  and  surfaces  which  have  a  granulated  appearance  like  the  fruit  of 
the  raspberry. 

Acotyledonous  (Gr.  a,  without,  and  cotyledon,  seed-lobe). — Plants  whose 
embryos  have  no  seed-lobes  or  seminal  leaves  are  so  termed,  in  contra- 
distinction to  Monocotyledons  and  DicotyUdons. — See  tabulations,  "  Vege- 
table Scheme." 

A'crita  (Gr.  aJcritos,  indistinct). — In  some  zoological  classifications,  a 
primary  division  of  the  animal  kingdom,  comprising  the  lowest  classes  of 
radiata  which  are  characterised  by  an  indistinct,  diffused,  or  molecular 
condition  of  the  nervous  system. — The  Acrita  constitute  the  Protozoa,  the 
Cryptoneura,  the  Oozoa,  and  Globular  zoophytes  of  other  systematists. 

A'crodont  (Gr.  aJcros,  the  summit,  and  odous,  tooth). — A  term  applied  by 
Professor  Owen  to  those  squamate  or  loricated  saurians  whose  teeth  are 
anchylosed  to  the  summit  of  the  alveolar  ridge. — See  Thecodont. 

A'crodus  (Gr.  akros,  the  ridge,  and  odous,  tooth). — Literally  "ridge-tooth;" 
a  genus  of  Cestraciont  fish-teeth  occurring  abundantly  in  the  oolitic  and 
chalk  formations,  and  characterised  by  their  enamelled  siuiace  being 
covered  with  fine  grooves  and  striae  which  diverge  from  a  central  longi- 
tudinal ridge.  They  are  known  to  collectors  as  fossil  leeches,  from  a  fancied 
resemblance  to  a  contracted  leech. 

Acrogenous  (Gr.  akros,  the  top,  and  ginomai,  I  am  formed). — Applied  to 
those  cryptogamic  plants  which  increase  by  growth  at  the  summit,  or 
"  growing  point,"  as  the  tree-ferns.  Acrogens  are  therefore  separated  as 
a  great  botanical  division  from  Thallogens,  Endogens,  and  Exogens. — See 
tabulations,  "  Vegetable  Scheme." 

Acrognathus  ( Gr.  akros,  high,  and gnathis,  the  jaw). — Literally  "deep- 
jaw;"  a  genus  of  fishes  from  the  Lower  Chalk,  and  arranged  by  Agassiz 
under  the  Salmonidce,  or  Salmon-family. 

Acrosaurus  (Gr.  akros,  the  point  or  summit,  and  saurus,  lizard). — One 
of  the  extraordinary  fossil  reptiles  discovered  by  Mr  Bain  in  the  supposed 
Triassic  sandstones  of  South  Africa.  It  has  thirty  or  forty  teeth  on  the 
alveolar  ridge  (hence  the  name),  and  a  broad  process  of  the  cheekbone 
extending  downwards  over  the  side  of  the  lower  jaw. 

Actinia  (Gr.  aktin,  a  ray). — The  sea-anemone ;  so  called  from  the  ray-like 
arrangement  of  its  tentacles,  which  surround  the  mouth  like  the  petals  of 
a  flower.  The  Actinice  belong  to  the  class  Polypi,  or  true  polypes,  and 
from  their  structxire  are  sometimes  named  "  Fleshy  Polypes."  It  has  been 
suggested  by  Dr  Mantell  that  some  of  the  minute  siliceous  spicules  so 
abundant  in  Chalk,  and  commonly  ascribed  to  sponges,  may  have  belonged 
to  Actiniae,  in  whose  structure  such  organisms  also  occur. 

Actinociinus,  Actindcrinite  (Gr.  actin,  a  ray  or  thorn).— A  genus  of 
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encrinites  found  chiefly  in  the  Carboniferous  limestone,  and  distingfuished 
by  the  thorn-like  side-arms  which  project  from  the  main  column  or  stalk 
at  irreg'ular  distances. —See  Encrinite. 

Act^^olite,  Actm6te  (Gr.  alt  in,  a  ray  or  thorn,  and  lithos,  stone). — A 
mineral  and  rock  of  the  granitic  group,  composed  of  radiating  or  thorn- 
like crystals  of  a  dark  or  greenish  hue,  and  in  composition  closely  allied  to 
hornblende. — Actynolite-rock  and  actynolite-slate  are  the  common  forms 
in  which  the  mineral  appears — the  latter  consisting  of  a  basis  of  felspar 
with  intermingled  crystals  of  actynolite.  According  to  Bonsdorf,  specimens 
from  Taberg  consist  of  59.75  silica,  21.10  magnesia,  14.25  lime,  3.95  prot- 
oxide of  iron,  with  traces  of  manganese  and  fluoric  acid. 

Adamant  (Gr.  adamas,  adamantos,  unsubdued,  strong). — An  old  term 
given  to  several  minerals  having  the  property  of  excessive  hardness,  as  to 
the  diamond.  Adaviantine  and  adamanteati,  hard  as  adamant ;  excessively 
hard  ;  having  the  lustre  of  diamond. 

Adamdntine  Spar. — The  diamond  spar  of  Werner ;  a  variety  of  corundum 
occurring  in  rough  crystals,  with  very  distinct  cleavage,  hair-brown 
colour,  and  adamantine  lustre, 

•  A'dapis  (Gr.  a,  not,  and  dapis,  a  carpet). — Literally  '^no-carpet ; "  a  name 
given  in  allusion  to  its  rough  or  prickly  skin.  An  extinct  Tertiary  pachy- 
derm, somewhat  resembling  a  hedgehog,  but  three  times  the  size  of  that 
animal.  It  seems,  according  to  Cuvier,  to  have  formed  a  link  connecting 
the  Pachyderms  with  the  Iiiseciivora. 

Adhesion  (Lat.  ad,  and  hoiro,  to  stick  together). — The  force  of  cohesion 
acting  between  solid  masses  which  come  in  contact  at  many  points  ;  the 
more  intimate  the  contact  the  greater  the  force. 

Adiantites. — A  genus  of  fossil  ferns  found  in  the  Coal-measures,  and  so 
termed  from  their  resemblance  to  the  existing  adiantwm  or  maiden-hair. 
(Gr.  adiantos,  of  a  dry  nature  ;  membranaceous). 

Adipocere  (Lat.  adeps,  fat,  and  cera,  wax). — A  light,  waxy,  fatty  substance 
into  which  animal  muscle  is  converted  when  buried  in  moist  earth,  or  when 
subjected  to  long  immersion  in  water.  It  is  occasionally  found  in  grave- 
yards, in  peat-bogs,  and  other  similar  situations ;  and  is  frequently  cast 
up  in  lumps  on  the  shores  of  tidal  estuaries. 

Adipocerite,  or  Adipocere  mineral. — A  fatty  unctuous  matter  found  in 
certain  peat-mosses  (the  "creeshy  clods"  of  the  Scotch  peat-digger)  ;  in  con- 
nection with  ironstone  of  the  Coal-measures,  as  at  Merthyr ;  and  with 
sandstone  strata,  as  at  Binny  in  Linlithgowshire. 

Adit  (Lat.  adMm,  an  approach  or  entrance). —An  underground  horizontal 
gallery  or  tunnel,  generally  opening  from  the  lower  level  of  a  ravine  or  hill- 
side into  a  mine  for  the  purpose  of  carrying  off  its  waters,  or  for  the 
purposes  of  entrance,  and  removal  of  the  ores. 

Aduldria  (Gr.  adularos,  sweetly-fair,  in  allusion  to  its  soft  lustre). — A 
transparent  or  translucent  variety  of  felspar,  known  also  as  ice-spar,  with 
splendent  lustre,  and  either  colourless  and  white,  or  slightly  tinged  with 
gJ^ey?  green,  or  yellowish-brown.  Specimens  with  a  bluish  opalescence  are 
termed  moonstones. 

5)'chmodus  (Gr.  cechmi,  a  point,  and  odous,  tooth).— A  genus  of  ganoid 
fishes  belonging  to  the  Lepidoid  family,  and  so  named  from  their  small, 
sharp-pointed  teeth.  They  are  almost  exclusively  confined  to  the  Lias 
formation,  and  are  readily  distinguished  by  their  deeply  oval  contour — 
their  bodies  being  about  as  deep  as  long,  and  covered  with  transversely 
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arranged  four-cornered  oblong  scales.      Formerly  ranked  under  the  genus 
tetragonolepis,  or  ''  four-cornered  scale." 

iEpyornis,  ^pi6rnis  (Gr.  aljms,  immense,  and  ornis,  bird).— An  extinct 
cursorial  bird  of  gigantic  dimensions,  the  eggs  and  a  few  scattered  bones  of 
which  have  been  recently  discovered  in  the  alluvial  deposits  of  Madagascar. 
The  egg  has  six  times  the  capacity  of  that  of  the  ostrich  ;  but  judging  from 
the  large  size  of  the  egg  of  the  New  Zealand  Ai^teryx,  Professor  Owen  does 
not  believe  that  the  ^-Epiornis  exceeded,  if  indeed  it  equalled,  the  Dinornis 
in  stature.  The  bones  would  seem  to  indicate  a  bird  at  least  double  the 
size  of  the  ostrich  ;  and  from  their  recentness,  it  appears  not  improbable 
that  the  creature  may  still  be  in  existence  in  the  interior  of  the  island, 
which  is  almost  unknown  to  Europeans. 

Aeriform  (Lat.  aer,  the  air,  and  forma). — Air-like  ;  applied  to  gaseous 
fluids,  from  their  resemblance  to  common  air ;  hence  we  hear  of  solid, 
liquid,  and  aeriform  bodies. 

iEriigo  (Lat.  ces,  ceris,  copper).— Literally  copper-rust ;  verdigris ;  a  sub- 
acetate  of  copper  formed  by  the  action  of  weak  acids  on  its  surface. 
iEstuary  or  Estuary,  which  see. 

.ffitMops  (Gr.  aitho,  I  burn,  and  o;w,  the  eye  or  countenance). — Applied  to 
various  chemical  compounds  in  allusion  to  their  black  appearance,  re- 
sembling that  of  the  Ethiop.  Thus  we  have  jEthiops  mineral,  the  black 
sulphuret  of  mercury  ;  ^thiojjs  per  se,  the  grey  oxide  of  mercury,  &c. 

.ffitites  or  .ffitites  Lapis  (Gr.  cetos,  an  eagle).— A  variety  of  nodular  iron- 
ore,  said  to  derive  its  name  from  a  popular  notion  that  it  was  found  in 
eagles'  nests,  where  it  was  supposed  to  prevent  the  eggs  from  becoming 
rotten.— See  Eagle-Stone. 

Aerolite  (Gr.  aer,  air,  and  lithos,  stone). — Literally  air-stone  ;  a  meteoric 
stone  or  mineral  mass,  which  falls  through  the  air,  emitting  light  in  its 
passage  as  if  red  hot,  generally  accompanied  with  a  hissing  or  crackling 
sound,  and  occasionally  with  a  report  like  thunder.     Aerolites  are  by  no 
means  uncommon ;  and  according  to  Schroebers,  the  greater  number  of 
them  have  always  the  same  general  form,  which  is  that  of  an  oblique  or 
slanting  pyramid  ;  and  they  are  also  alike  in  external  appearance,  present- 
ing to  view  a  black  shining  crust,  as  if  the  body  had  been  coated  with 
pitch.     This  crust  or  film  is  extremely  thin,  and  is  of  the  same  composition 
with  the  mass,  which,  when  broken,   displays  a  semi-metallic  ash-grey 
colour.      So  like  are  they  to  one  another  in  colour  and  in  external  appear- 
ance,  that  Berzelius  remarks,    "We  might  believe  them  to  have  been 
struck  out  of  one  piece."     In  composition  they  are  also  remarkable  for 
containing  malleable  metallic  iron,  nickel,  and  chrome,  metals  which,  in  a 
native  state,  are  rarely  if  ever  found  in  terrestrial  substances.     Besides 
these  ingredients,  they  contain  upwards  of  a  dozen  others  (silica,  magnesia, 
potash,  cobalt,  &c.) ;  and  their  specific  gravities  range  from  3.35  to  4.28. 
These  common  characteristics  seem  to  indicate  a  common  origin,  and  many 
ingenious  arguments  have  been  advanced  to  prove  that  they  are  not  of 
terrestrial  production.      This  is  not  the  place  to  enter  upon  such  specula- 
tions, but  we  may  indicate  briefly  the  leading  hypotheses  that  have  been 
advanced  to  account  for  the  origin  of  these  extraordinary  bodies,  which 
cannot  in  the  mean  time  be  associated  with  any  known  terrestrial  minerals. 
It  has  been  supposed — 1st,  That  they  are  ejected  from  terrestrial  volcanoes  ; 
2d,  That  they  are  produced  in  the  atmosphere,  being  formed  from  the  gases 
exhaled  from  the  earth  ;  3d,  That  they  are  thrown  from  lunar  volcanoes  ; 
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and  4th,  That  they  are  celestial  bodies,  revolving  either  about  the  earth  or 
the  sun,  in  the  manner  of  planets.— See  Meteorite. 

After-Damp.— Another  name  for  "  choke-damp,"  or  carbonic  acid,  as 
occurring  in  coal  mines  after  an  explosion  of  "  fire-damp,"  or  light  car- 
buretted  hydrogen. 

Affinity  (Lat.  affinis,  neighbouring,  bordering  on,  related  to). — A  term 
frequently,  but  often  very  loosely,  used  by  writers  on  natural  history. 
"Affinity,"  as  first  defined  by  Macleay  in  contradistinction  from  "analogy," 
signifies  the  relationship  which  one  animal  bears  to  another  in  its  structure, 
and  is  the  closer  as  the  similarity  of  structure  is  greater.  Swainson  illus- 
trates this  idea  by  comparing  a  goatsucker  with  a  swallow  and  with  a  bat : 
with  the  one  its  relation  is  intimate,  with  the  other  remote;  the  goatsucker 
has  affinity  with  the  swallow,  inasmuch  as  the  structural  organisation  of 
the  one  bird  is  intimately  related  to  the  other ;  but  it  has  only  "  analogy" 
to  the  bat,  inasmuch  as  bird  and  mammal,  though  differing  in  structure, 
have  the  common  function  of  feeding  in  the  same  manner  on  insects,  and 
flying  at  the  same  hour  of  the  day. — See  Analogy  and  Homology. 

Agalmdtolite  (Gr.  agahna,  an  image,  and  lithos,  stone). — A  variety  of  stea- 
tite or  talc-mica ;  so  called  from  its  being  carved  into  images  and  other 
figures.— See  Figure-Stone. 

Agdric  Mineral  (Lat.  agaricus,  a  species  of  fungus). — A  soft  variefy  of 
carbonate  of  lime  found  in  clefts  and  on  other  surfaces  of  rocks,  in  light 
and  loosely-cohering  incrustations.  It  is  so  light  as  almost  to  swim  on  water, 
and  obtains  its  name  from  its  resemblance  to  a  fungus  in  texture  and  colour. 

Agate  (said  to  be  from  the  river  Achates  in  Sicily,  where  fine  varieties 
occiu-). — A  mixed,  siliceous,  semi-pellucid  mineral  usually  found  in  veins, 
in  nodules,  and  in  geodes  within  igneous  rocks.  The  geodes  often  consist 
of  alternating  bands  or  deposits  of  carnelian,  calcedony,  jasper,  opal,  quartz, 
&c. ;  hence  the  varieties  of  the  mineral  are  known  by  such  names  as  ribbon- 
agate,  fortification  agate,  brecciated  agate,  moss  agate,  and  the  like.  When 
cut  and  polished,  the  ribbon-agates  exhibit  the  calcedony,  jasper,  quartz,  &c. 
in  parallel  stripes ;  the  fortification  agates  show  the  alternating  bands  in 
zigzag  arrangements  like  the  plan  of  a  modern  fortification ;  the  brecciated 
consist  of  irregular  fragments  of  the  two  former  imbedded  in  a  matrix  of 
amethyst ;  and  the  moss-agates  exhibit  minute  dendritic  ramifications  re- 
sembling fragments  of  moss,  confervae,  &c.,  hence  their  respective  names. 
The  finer  varieties  of  agate  are  termed  oriental ;  the  Arabian  moss-agates 
are  known  to  the  jeweller  as  mocha-stones ;  and  the  most  beautiful  British 
varieties,  being  found  in  the  traps  of  Scotland,  are  termed  Scotch  ^jebhles. 

Agglomerate.— A  term  employed  by  Sir  Charles  Lyell  to  designate  those 
accumulations  of  angular  fragments  of  rock  which  are  thrown  up  by  vol- 
canic eruptions,  and  showered  to  greater  or  less  distances  around  the  cone 
or  crater  of  eruption.  When  they  are  carried  to  a  distance  by  running 
water,  and  get  worn  and  rounded,  they  become  conglomerates. 

Agn6stus  (Gr.  agnostos,  unknown,  obscure). — A  genus  of  minute  trilo- 
bites  supposed  to  be  characteristic  of,  and  peculiar  to,  the  lowest  silvirian 
zones.  Little,  however,  is  known  of  them  either  as  to  their  zoological 
characteristics  or  geological  distribution. 

Aiguille  (Fr.) — A  needle ;  applied  in  physical  geography  and  geology  to 
the  sharp  serrated  peaks  of  lofty  mountains.  It  is  generally  the  crystalline 
rocks,  such  as  gneiss,  quartz,  and  the  like,  which  weather  into  the  aiguille 
or  needle-top. 
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Air-course. — In  coal-mining,  a  general  name  for  the  air-traversing  work- 
ings where  ventilation  is  going  on.  The  fresh  air  descending  into  the 
mine  is  termed  the  "  intake ;"  and  that  which  ascends  after  having  passed 
through  the  workings  is  the  "  return." 

Aix. — A  town  in  Provence,  situated  in  the  lowest  part  of  a  deep  valley, 
the  immediate  flanks  of  which  are  composed  of  a  thick  fresh- water  Tertiary- 
formation,  consisting  of  greyish-white  calcareous  marls,  calcareo-siliceous 
grits,  and  beds  of  gypsum ;  the  whole  being  a  perfect  storehouse  of  fossil 
fishes,  plants,  and  insects. 

A'knmite  Series  (Gr.  aMmos,  tranquil). — According  to  Dr  Fleming  {Lith- 
ology  of  Edinburgh),  the  modern  epoch,  from  the  commencement  of  the 
Boulder-clay  upwards,  may  be  divided  into  three  series,  viz.^ — the  Taragmite, 
the  Ahumite,  and  the  Plmnerite.  The  first  embraces  the  Boulder- drift,  or 
period  of  disturbance ;  the  second,  those  laminated  clays  and  sands  which 
immediately  overlie  the  Boulder-clay,  and  seem  to  indicate  the  assorting 
power  of  water  under  circumstances  of  comparative  tranqmllity  ;  and  the 
third,  all  those  more  superficial  deposits  whose  modes  and  causes  of  forma- 
tion are  sufficiently  evident. — See  Modern  or  Post-Tertiary  Epoch. 

Alabdndine.— Sulphuret  of  manganese  or  hexahedral  glance-blende.  It 
occurs  crystalline,  but  usually  massive,  granular,  and  disseminated,  of  an 
iron-black  colour  and  semi-metallic  lustre.  It  is  found  in  veins  with 
foliated  tellurium,  blende,  and  quartz,  in  Saxony,  Mexico,  and  Brazil ;  and 
consists  of  63.6  manganese,  and  36.4  sulphur. 

Alabaster  (Gr.  alabastron). — There  are  two  well-known  varieties  of  this 
marble-like  mineral — the  gypseous  and  the  calcareous.  The  former  is  a 
semi-transparent,  granular-crystalline  variety  of  gypsum,  or  sulphate  of  lime, 
of  various  colours,  but  most  esteemed  when  of  a  pure  snow-white,  and 
usually  compact  enough  to  stand  the  turning-lathe ;  the  latter  is  a  carbon- 
ate of  lime,  usually  white  or  yellowish-white,  and  found  as  a  stalactite  or 
stalagmite.  Alabaster  is  a  mineral  of  common  occurrence  in  secondary 
and  tertiary  formations  (Cheshire,  Montmartre  near  Paris,  Volterra  in 
Tuscany,  &c.) ;  and  being  soft  and  readily  turned  by  the  lathe,  is  manu- 
factured into  statuettes,  vases,  and  other  domestic  ornaments ;  hence, 
perhaps,  the  term  alabastron,  an  ink  or  perfume  vase.  Others  derive 
it  from  Alabastron,  a  town  in  Egypt  famous  for  the  manufacture  of  such 


Albite  (Lat.  alba,  white). — A  variety  of  felspar  of  a  greyish- white  or 
milky- white  colour,  composed  of  silex  70.5,  alumina  19.5,  soda  9.5,  and  traces 
of  lime  and  manganese.     It  is  also  known  as  Cleavlandite  and  soda  felspar. 

Album  Grsecum.  —  The  whitish  hardened  excrement  of  dogs,  wolves, 
hyaenas,  and  other  carnivora  partially  feeding  on  bones.  It  consists  of  the 
earth-of-bones  or  lime,  in  combination  with  phosphoric  acid.  Dr  Buckland 
{Reliq.  Diluv.,  &c.)  detected  the  substance  in  a  fossil  state  in  ossiferous 
caverns,  such  as  those  of  Kirk  dale  and  Kent's  Hole,  which  are  therefore 
concluded  to  have  been  the  dens  of  Tertiary  carnivora.  More  recently,  Dr 
Falconer  has  found  it  abundantly  in  the  bone-caves  near  Palermo,  and  in- 
dicative of  animals  of  greater  size  than  any  of  the  existing  hyaenas. 

Alcyonite. — A  general  term  for  the  spongiferous  fossils  so  common  in  the 
Chalk  formation.  They  are  fossil  alcyonia,  and  very  frequently  form  the 
basis  or  organic  nucleus  round  which  flints  have  collected.  It  has  also 
been  surmised  by  Dr  Mantell  that  some  of  the  minute  siliceous  spicules  so 
common  in  the  chalk  may  have  belonged  to  alcyonia. 
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Alethdpteris  (Gr.  alethos,  true ;  pteris,  fern), — One  of  Sternberg's  genera 
of  fossil  ferns,  closely  allied  to  pecopteris,  and  merged  by  Lindley  into  that 
genus.  It  abounds  particularly  in  the  lower  coal-formation,  but  some  of 
the  species  range  up  through  the  Oolite  and  Wealden, — See  Pecopteris. 

Algae  (Lat.  alga,  sea- weed), — Cellular  aquatic  plants,  mostly  of  marine 
habitat.  They  are  found  fossil,  less  or  more,  in  every  formation  from  the 
Silurian  upwards ;  and  are  known  by  such  terms  as  fucites,  chondrites, 
palceochorda,  &c.,  from  their  resemblance  to  the  living  fucus,  chondrus, 
chorda,  &c, 

A'Ikalies  (Arabic,  al,  the,  and  l:ali,  the  name  of  a  plant  yielding  the 
alkali).— In  chemistry  a  class  of  bodies  which  possess  a  strong  acrid  and 
caustic  taste ;  exercise  a  corrosive  action  upon  all  animal  matter ;  turn 
vegetable  blues  (jreen,  and  vegetable  yellows  broicn  ;  and  which  neutralise 
the  acids  by  combining  with  them  in  definite  proportions,  and  forming  com- 
pounds called  salts.     The  principal  alkalies  are  potass,  soda,  and  ammonia. 

Alkaline  Earths.  —  A  term  applied  to  baryta,  lime,  magnesia,  and 
strontia,  in  consequence  of  their  possessing  alkaline  properties,  as  caus- 
ticity, action  on  vegetable  colo\irs,  and  the  like. 

AUanite. — A  silico-aluminate  of  cerium,  containing  varying  proportions 
of  iron,  lime,  and  magnesia.  It  is  named  after  the  late  Mr  Allan,  of  Edin- 
burgh, and  is  closely  allied  to,  if  not  identical  with,  the  cerin  and  orthiie 
of  other  mineralogists. 

Alligdtor. — The  generic  term  for  the  crocodilians  of  the  American  con- 
tinent, which  have  a  broad,  obtuse  snout,  and  the  canine  teeth  of  the  lower 
jaw  received  into  a  pit  of  the  upper.  Remains  of  closely  allied  forms  have 
been  found  in  the  tertiaries  of  Europe ;  e.g.  A.  Hantoniensis,  from  the  eocene 
beds  of  the  Hampshire  basin, 

Allochroite  (Gr.  alios,  different,  and  chroa,  colour). — A  variety  of  iron- 
garnet,  so  called  from  the  colom-s  it  exhibits  when  melted  with  phosphate 
of  soda  before  the  blowpipe, 

Allophane  (Gr,  alios,  different,  axiA phaino,  I  appear), — One  of  the  clay 
family,  consisting  essentially  of  silica,  alumina,  and  water  of  crystallisation. 
It  occurs  in  translucent,  reniform  masses,  of  a  pale  blue,  white,  green,  or 
brown  colour, 

Allotropy,  AIlotr6pic  (Gr.  allotrSpos,  turning  otherwise,  of  a  different 
nature),— A  term  employed  by  Berzelius  to  denote  the  fact  that  the  same 
body  may  exist  in  more  than  one  usual  condition,  and  have  different 
physical  characteristics.  Carbon  is  a  good  example  of  this  condition,  as  it 
crystallises  perfectly  in  the  diamond,  imperfectly  in  graphite,  and  is  amor- 
phous and  quite  distinct  in  anthracite  and  coal. 

Alloy  (Fr.  aloi,  mixture  of  one  metal  with  another). — A  natural  or  arti- 
ficial compound  of  one  or  more  metals ;  as  brass,  an  admixture  of  copper 
and  zinc  ;  bell-metal,  a  compovmd  of  copper  and  tin,  &c. 

Alluvium,  Alluvial  (Lat.  hiere,  to  wash,  and  ad,  together). — Matter 
washed  or  brought  together  by  the  ordinary  operations  of  water  is  said  to  bo 
alluvial,  and  the  soil  or  land  so  formed  is  spoken  of  as  alluvium.  The  soil 
of  most  of  our  river-plains  (the  "straths"  and  "carses"  of  Scotland,  and 
the  "dales"  and  "holmes"  and  "fens"  of  England)  is  chiefly  of  alluvial 
formation  ;  these  low  grounds  having  once  been  the  sites  of  lakes,  estuaries, 
and  shallow  arms  of  the  sea.  All  mud-deposits,  as  silt,  warp,  and  the 
like,  when  converted  into  dry  land,  constitute  alluvium.— See  Diluvium. 

A'lmandine. — A  lapidary's  term  for  the  violet  or  violet-red  varieties  of 
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the  spinal-ruby ;  for  the  noble  garnet,  which  is  also  of  a  columbine 
red  api^roaching  to  violet ;  and  for  the  pyrope  or  "  Elie  ruby,"  which  see. 

Alstonite. — The  haryto-calcite  of  Johnston,  a  carbonate  of  barjiia  and 
lime,  so  called  from  occurring  at  Alston  Moor,  in  Cumberland. — See 
Baryto-Calcite. 

Altaite. — Hexahedral  tellurium ;  a  metallic  ore  occurring  massive  in 
granular  aggregates  of  a  yellowish- white  colour,  and  consisting  of  60.35 
lead,  1.28  silver,  and  38.87  telliu-ium.  It  is  found  mixed  with  tellur-silver 
in  the  Sawodinski  mine  in  the  Altai  mountains ;  hence  the  name. 

Alum  (Lat.  ahimen,  Gr.  dls,  dlos,  salt). — Alum  is  a  double  salt,  the  sul- 
phate of  alumina  and  potash,  the  crystals  of  which  contain  nearly  50  per 
cent  of  water.  Mineralogists  mention  several  varieties,  differing  slightly  in 
external  and  other  characters,  according  as  one  isomorphic  element  is 
replaced  by  another,  as  i)otash-alum  (34  sulphmnc  acid,  18  alumina,  10 
potash,  and  46  water),  socla-alu7n,  avimonia-ahim,  magnesia-alum,  and  iron 
or  feather  alum.  The  alum  of  commerce  is  chiefly  manufactvired  from 
certain  transition  slates  (Norway),  from  coal  shales  (Lanarkshire,  &c.),  lias- 
shales  (Yorkshire),  from  lignite  shales  (Germany),  and  it  occurs  also  in  the 
volcanic  formations  of  Sicily,  &c.  ;  hence  the  geological  terms  ahmi-slate, 
alum-shale,  aluminite,  alum-stone,  &c.  Rocks  containing  alum  in  notable 
proportion  generally  manifest  its  presence,  when  exposed  to  air  and  moist- 
ure, by  emitting  whitish  or  yellowish -white  efflorescences  of  the  salt ;  and 
these  as  well  as  the  water  which  trickles  from  the  rocks  are  readily  de- 
tected by  their  strong  styptic  taste. 

Alumina. — The  pure  plastic  principle  of  clay,  which  is  usually  a  silicate 
of  alumina.  Alumina  is,  in  fact,  an  oxide  of  the  metal  aluminium,  consist- 
ing of  aluminium  12  and  oxygen  8,  Alumina  is  rarely  found  in  a  pure 
state  in  nature,  and  occurs  chiefly  as  the  basis  of  the  clays,  boles,  loams, 
and  other  argillaceous  earths.  In  its  pure  crystallised  state  it  constitutes 
the  sapj)hire,  corundum,  and  other  of  our  hardest  gems. 

Aluminite. — The  mineralogical  term  for  the  native  hydrated  sub-sulphate 
of  alumina. 

Aluminum,  Aluminium,  or  Alumiura. — The  metallic  base  of  alumina ; 
as  calcium  is  the  metallic  base  of  lime,  or  sodium  of  soda.  As  a  metal  it 
is  now  being  prepared  to  some  extent,  in  France  and  England,  from  the 
Cryolite  of  Greenland  ;  and  from  its  lightness  and  brilliant  white  colour 
has  been  employed,  though  as  yet  with  very  indifferent  success,  as  a 
substitute  for  silver. 

A'lunite  (Fr.  alun,  alum). — Alumstone ;  occurring  in  minute  rhombo- 
hech-al  crystals,  but  very  frequently  in  fine,  granular,  earthy,  or  compact 
masses,  intimately  mixed  with  quartz  or  felspar.  It  is  found  in  Hungaiy, 
and  in  many  parts  of  Italy — the  Roman  alum,  valued  on  account  of  its 
purity,  being  chiefly  obtained  from  this  mineral  by  repeated  roasting  and 
lixiviation.  *'  In  volcanic  regions,"  says  Nicol,  "  it  is  often  formed  by  the 
action  of  sulphurous  vapours  on  trachyte,  and  in  other  felspar  rocks  by 
the  decomposition  of  iron-pyrites." 

Aliinogene  {alun,  alum,  and  ginomai,  I  produce).  —  A  sulphate  of 
alumina,  known  also  as  hair-salt  or  feather-alum.  It  occurs  in  fine  capil- 
lary fibres  forming  crusts,  and  irregular  botryoidal  masses  ;  has  a  silky 
lustre,  yellowish-white  colour ;  tastes  like  alum  ;  and  consists  of  36.05 
sulphuric  acid,  15.40  alumina,  and  48.55  water.  It  seems  to  bo,  for  the 
most  part,  a  product  of  chemical  changes  now  in  progress ;  often  forms  in 
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volcanic  solfataras,  or  in  clays,  and  felspar  rocks  containing  pyrites ;  and 
is  a  frecjuent  efflorescence  on  the  walls  of  quarries  and  mines. 

Alveolus  (Lat.) — A  little  trough  or  hollow  channel ;  applied  variously  in 
natural  history,  as  the  alveolus  or  conical  chamber  of  the  belemnite  ; 
alveolites,  a  genus  of  corals  composed  of  concentrically  arranged  tables  of 
short  tubes,  externally  angular,  and  rounded  within, 

Amdlgam. — A  compound  of  mercury  with  other  metals  is  termed  an 
amalgam  ;  the  union  of  any  other  metal  with  another  an  alloy.  Some 
derive  the  term  from  the  Greek  ama  together,  and  gameo  I  wed  ;  others 
with  more  probability  from  malagma  a  poultice  or  paste  (from  malasso,  I 
soften),  in  reference  to  the  pasty  nature  of  the  admixture.  A  native 
amalgam  (of  36  silver  and  64  mercury)  occurs  in  the  mines  of  Sweden, 
Hungary,  Spain,  and  South  America,  in  fine  silver-white  plates,  crusts, 
and  arborescent  forms  ;  and  in  America,  under  the  name  of  arguerite,  is 
worked  as  an  ore  of  silver. 

Amalgamation. — The  process  of  making  an  amalgam  of  mercury  with 
some  other  metal,  for  the  purpose  of  separating  the  silver  and  gold  they 
may  contain.  This  operation  is  founded  on  the  property  which  mercury 
possesses  of  dissolving  these  metals  out  of  the  minerals  with  which  they 
are  associated. 

Amazon-Stone. — A  variety  of  common  felspar  coloured  green  by  the 
oxide  of  copper,  and  so  named  from  its  occurring  in  rolled  masses  near  the 
river  Amazon.— See  AxE-STONE. 

Amber  (Arabic). — A  well-known  fossil  gum  or  gum-resin,  usually  found 
in  connection  with  tertiary  lignites.  It  is  hard,  rather  brittle,  easily  cut, 
of  various  shades  of  yellow,  and  semi-transparent.  It  is  very  light,  is 
highly  electric,  and  burns,  like  other  hydro-carbons,  with  much  smoke 
and  flame.  It  consists  of  about  70  carbon,  12  hydrogen,  and  8  oxygen  ; 
and  frequently  encloses  chips  of  leaves,  insects,  and  the  like — showing  that 
it  must  once  have  been  in  the  state  of  a  gummy  or  viscous  exudation.  It 
occurs  in  irregular  nodules,  from  the  size  of  a  hazel-nut  to  that  of  a  man's 
head,  the  latter  size,  however,  being  very  rare.  It  is  found  in  Sicily, 
Poland,  Saxony,  Siberia,  and  Greenland,  in  tertiary  clays ;  on  the  York- 
shire coast  of  our  owti  country ;  but  in  particular  on  the  Baltic  coast  of 
East  Prussia,  where  it  is  thrown  up  after  storms,  and  strewn  like  pebbles 
along  the  shore.  It  is  also,  but  very  seldom,  obtained  by  digging  down  to 
the  looser  beds  of  the  tertiary  lignites  in  Northern  Germany  ;  and  there  it 
appears  in  connection  with  coniferous  trunks  and  branches.  These  forests 
of  Amber  Pines  (Pinus  succinifer)  seem  to  have  been  situated  in  the  south- 
eastern part  of  what  is  now  the  bed  of  the  Baltic  (about  55°  N.  Lat.,  and 
37°  to  38°  E.  Long.),  and  were  probably  destroyed  at  the  commencement 
of  the  Drift  period. 

Ambergris  (Fr.  Or ey -amber,  in  allusion  to  its  amber-like  character). — 
An  odorous,  solid  substance,  supposed  by  some  to  be  a  morbid  secretion 
from  the  liver  or  intestines  of  the  spermaceti  whale,  analogous  to  the 
biliary  calculi;  and  by  others,  to  be  merely  the  indurated  fceces  of  the 
animal,  perhaps  somewhat  altered  by  disease.  It  is  usually  found  floating 
or  cast  on  shore,  in  irregular  lumps.  No  analogous  fossil  substance  is  yet 
known  to  geologists. 

Ambl:^terus  (Gr.  amhlys,  blunt,  and  plenum,  fin).— Literally  "blunt  or 
broad  fin  ; "  a  genus  of  ganoid  fishes  belonging  to  the  Lepidoid  family, 
occurring  in  the  carboniferous  formation,  and  characterised,  as  the  name 
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implies,  by  tlieir  very  large  and  wide  fins,  composed  of  numerous  rays. 
Scales  rhomboidal  and  highly  enamelled  ;  tail  boldly  heterocerque. 

Amblyiirus  (Gr.  amhlys,  blunt,  and  oura,  a  tail). — Literally  "blunt  or 
broad  tail ;  "  a  genus  of  Lepidoid  fishes,  found  fossil  in  the  Lias  formation, 
and  so  named  from  the  full  development  of  the  caudal  fin. 

A'methyst. — Quartz  or  rock-crystal,  coloured  by  a  minute  portion  of 
iron  and  manganese.  The  amethyst  is  a  transparent  gem  of  a  purple  or 
violet-blue  colour ;  it  is  sometimes  naturally  colourless,  and  may  at  any 
time  be  deprived  of  its  colour  by  the  action  of  heat.  Some  derive  the 
name  from  its  colour,  which  resembles  wine  mixed  with  water ;  while 
others  think  it  obtained  its  name  (Gr.  a,  priv.,  and  methystes,  drunkard), 
from  its  supposed  virtue  of  preventing  intoxication,  and  hence  worn  by 
topers  as  an  amulet. 

Amethystine.  ^Possessing  the  properties  of  an  amethyst ;  having  that 
violet-blue  tinge  or  colour  peculiar  to  the  amethyst,  as  "Amethystine 
Quartz." 

Amianthus  (Gr.  a,  priv.,  and  miaino,  to  soil). — This  term,  though  often 
used  as  synonymous  with  asbestos,  properly  includes  only  the  varieties 
which  occur  in  delicate  and  regular  silky  fibres.  The  name  is  said  to 
be  derived  from  the  incombustible  nature  of  the  mineral,  which,  when 
woven  into  cloth,  admits  of  being  cleansed  by  being  thrown  into  the  fire. 
That  small  fancy  fabrics  can  be  manufactured  of  amianthus  is  well  kno^Ti : 
it  was  occasionally  so  employed  by  the  ancients,  and  is  still  used  for  that 
p\irpose  in  Siberia,  Italy,  and  the  Pyrenees.  It  is  also  employed  as  incom- 
bustible lamp-wicks ;  for  filling  gas-grates — the  fibres  remaining  red-hot 
without  being  consumed  ;  and  attempts  have  been  made  to  manufactiu-e  it 
into  an  incombustible  paper.  Amianthus  is  found  abundantly  in  many 
countries,  particularly  in  primitive  districts  ;  and  occvirs  in  veins  in  which 
the  filaments  or  fibres  are  perpendicular  to  the  surfaces  of  the  vein,  and  of 
various  lengths,  according  to  the  thickness  of  the  vein,  which  is  sometimes, 
though  rarely,  a  foot.  Like  the  Hornblendes,  to  which  it  belongs,  it  con- 
sists chiefly  of  silica  (58),  magnesia  (25),  lime  (12), with  traces  of  alumina, 
iron,  manganese,  and  water. — See  Asbestos. 

Amm6nia. — A  transparent  pungent  gas,  formed  by  the  union  of  nitrogen 
and  hydrogen,  and  named  from  sal-ammoniac  (  muriate  of  ammonia),  of 
which  it  forms  the  basis.  Ammonia  is  of  geological  interest,  as  being  one 
of  the  products  given  off  by  active  volcanoes.—  See  Sal- Ammoniac. 

A'mmonite. — The  fossil  shell  of  a  numerous  and  varied  genus  of  cephalo- 
podous  mollusca,  coiled  in  a  plane  spiral,  and  chambered  within  like  the 
existing  nautilus  ;  so  called  from  the  resemblance  of  the  shell  to  the  horns 
on  the  statue  of  Jupiter  Ammon.  "  Cornu  Ammonis,"'  "  Whitby  snakes," 
and  "  snakestones,"  are  obsolete  synonymes.—  See  Ammonitid.e.  In  the 
ammonites  proper,  the  shell  is  discoidal ;  inner  whorls  more  or  less  con- 
cealed ;  septa  undulated  ;  sutures  lobed  and  foliated  ;  siphuncle  dorsal. 
The  range  of  the  genus  is  from  the  Trias  to  the  Chalk  inclusive  ;  and  already 
upwards  of  500  species  have  been  described.  These  have  been  ai-ranged 
by  palaeontologists  (Von  Buch  and  D'Orbigny)  into  six  sections,  according 
as  the  back  of  the  shell  is  keeled,  crenated,  sharp,  channeled,  s<]uared,  or 
round  and  convex  ;  and  these  sections  have  been  again  divided  into  Jlfteeii 
groups,  according  to  form,  armatm*e,  sutures,  or  other  peculiarity.  They 
are  as  follows  : — 
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1.  Ainetes.  ^ 

2.  Falciferi.  >  Back  keeled. 

3.  Cristati.  ) 

4.  AmaliheL  )  ^^  crenated. 

5.  Rhothomagensu.  j  ^icuai/cu. 

6.  Disci.  Back  sharp. 

7.  Dentati.  Back  channeled. 

8.  Armati.  \ 

9.  Ca'pHcorni.  V  Back  squared. 

10.  Ornati.  } 

11.  Heterophylli. 

12.  Ligati. 

13.  Annulati.  \  Back  round,  convex. 

14.  Coronati. 

15.  Fimhriati. 

Figures  of  these  types  or  groups  are  given  on  the  Palseontological  Map  of 
the  British  Islands  in  Johnston's  Physical  A  tlas. 

Aramonitidse. — A  numerous  extinct  family  of  tetrabranchiate  cephalopods, 
of  which  the  well-known  ammonite  is  the  type.  The  family  ranges  from 
the  Devonian  to  the  Chalk  inclusive,  becoming  extremely  abundant  and 
varied  in  form  in  the  upper  secondary  formations.  It  includes  the 
(idiiiatites,  bactrites,  ceratiies,  ammonites  proper,  criocerites,  toxocerites,  ancy- 
iorerites,  scaj^hites,  heliocerites,  turrilites,  hamites,  ptychocerites,  and  hactiUtes, 
which  see.  In  the  Ammonitidae  the  shell  is  external  and  many-chambered  ; 
body-chamber  elongated  ;  aperture  guarded  by  processes,  and  closed 
hj  an  operculum  ;  sutures  angulated,  lobed,  or  foliated ;  siphuncle  ex- 
ternal (or  dorsal  as  regards  the  shell).  The  shell  has  essentially  the  same 
structure  as  that  of  the  nautilus— a  porcellanous  layer  externally,  and  a 
nacreous  lining  internally.  In  some  species  of  ammonite  the  shell  is  armed 
with  prominent  spines  or  tubercles  ;  and  in  others  the  outer  margin  is 
furnished  with  curious  projecting  processes.  The  Ammonitidse,  in  one  or 
other  of  their  genera,  are  perhaps  the  most  remarkable  of  Secondary 
inollusca.     See  Cephalopoda. 

Amorphous  (Gr.  a,  without,  and  morpM,  form). — Applied  in  geology  and 
mineralogy  to  rock-masses  and  minerals  that  have  no  regular  or  determi- 
nate structure,  in  contradistinction  from  those  which,  like  basalt  and  rock- 
crystal,  always  appear  in  some  definite  form.     Void  of  structure  ;  massive. 

Amorphozda  (Gr.  a,  without ;  tnorpJtd,  form  ;  and  zoon,  an  animal). — The 
lowest  class  of  the  animal  kingdom,  containing  the  sponges  and  their  allies ; 
so  called  from  their  want  of  regular  symmetrical  structure.  Fossil  remains 
of  this  class  occvir  in  notable  abundance  in  the  Chalk  Formation, 

Ampelite  (Gr,  ampelos,  the  vine), — A  term  used  by  Brogniart  for  alum- 
slate,  which  occurs  both  in  the  metamorphic  and  fossil  if  erous  series, 

Amphi. — A  Greek  prepositional  prefix  signifying  about,  on  both  sides, 
near  to,  or  concerning  ;  and  frequently  used  to  imply  doubt  as  to  which  of 
two  sides,  or  to  which  of  two  things,  the  object  in  question  belongs ;  as 
amphihlous,  capable  of  living  either  in  the  water  or  on  land, 

Amphibole  and  Amphibolite.  —  The  names  usually  given  by  French 
geologists  to  IlornUeiide  and  Hornhlende  Rock,  which  see.  The  terms  are 
derived  from  the  Greek  amphiholos,  ambiguous  or  equivocal,  in  allusion  to 
the  difficulty  of  distinguishing  hornblende  from  augite,  which  is  similarly 
constituted. 

Amphicyon  (Gr.  amphi,  implying  doubt,  and  kuon,  dog). — A  large  car- 
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nivorous  quadruped,  found  principally  in  miocene  tertiaries,  and  so  termed 
from  its  intermediate  position  between  the  digitigrade  and  plantigrade 
families,  as  indicated  by  its  tuberculated  molars  or  carnassial  teeth. 

A'mphigens  (Gr.  aw^pA^,  all  around,  axid  ginomai,  I  am  formed). — Plants 
which  increase  by  the  growth  or  development  of  their  cellular  tissue  on  all 
sides,  as  the  Lichens. — See  tabulations,  "Vegetable  Scheme." 

Amphilestes  (Gr.  amphi,  implying  doubt,  and  lestes,  beast  of  prey).— A 
small  quadruped  of  doubtful  relationship,  only  the  lower  jaw  of  which  has 
yet  been  found  in  the  Stonesfield  oolite,  Oxfordshire.  From  the  structure 
of  its  teeth — the  molars  having  three  cusps,  the  large  middle  one  of  which 
has  two  small  accessory  tubercles  or  cuspules — it  is  supposed  to  be  an  in- 
sectivorous marsupial,  allied  perhaps  to  amphitheHuin. 

AmpMstegina  (Gr.  ampM,  on  both  sides,  and  stege,  a  roof). — A  genus  of 
f oraminiferous  shells,  occurring  abundantly  in  the  tertiary  basin  of  Vienna, 
and  so  termed  from  the  flatly  conical  or  roof -like  aspect  both  of  its  upper 
and  under  surface.  According  to  d'Archiac  it  takes  the  same  place  among 
the  foraminifera  of  the  Miocene  era  which  the  nummuiites  occupy  in  the 
Eocene  period. 

Amphitherium  (Gr.  amphi,  implying  doubt,  axvdi  thenon,  wild  beast). ^ An 
insectivorous  mammal  of  the  oolitic  epoch,  whose  teeth  and  jawbones 
have  been  found  in  the  Stonesfield  slate  of  Oxfordshire.  The  doubt  that 
hangs  over  the  true  affinities  of  these  remains  (whether  marsupial  or 
placental)  has  necessitated  the  provisional  name  of  amphitherium. 

Amygdaloid  (Gr.  amygddlon,  an  almond,  and  eidos,  appearance). — This 
term  is  applied  to  certain  igneous  rocks  containing  small  almond-shaped 
vesicular  cavities,  either  partially  or  entirely  filled  with  agate,  jasper,  calc- 
spar,  and  other  minerals.  These  minerals  being  of  a  different  colour  from 
the  mass  of  the  rock  in  which  they  are  imbedded,  look  like  almonds  in  a 
cake  ;  hence  the  terms  amygdaloid  and  amygdaloidal.  The  amygdaloids — 
as  '^  amygdaloidal  trap- tuff,"  "  amygdaloidal  wacke,"  &c. — are  especially 
abundant  in  the  Trap  series,  and  many  of  them  seem  to  have  originally 
been  open  vesicular  lavas,  through  which  waters  charged  with  siliceous  and 
calcareous  solutions  had  percolated  for  ages,  until,  finally  filling  up  the 
cavities  with  the  agates,  calc-spars,  &c.  already  alluded  to,  they  became  the 
amygdaloids  in  question. 

A'ualcime  (Gr.  a,  without,  and  alhimos,  strong). — A  zeolitic  mineral  found 
abundantly  in  trappean  rocks,  and  so  named  by  Haiiy  on  account  of  its 
feebly  electric  properties.  A  specimen  from  Kilpatrick  Hills  consisted 
(according  to  Connel)  of  silica  55.07,  alumina  22.23,  soda  13.71,  potash 
and  lime  a  trace,  and  water  8.22. 

A'nalogue  (Gr.  ana,  with,  and  logos,  reasoning). — An  object  that  has  a  re- 
semblance to,  or  correspondence  with,  another.  ''Analogue"  has  reference 
to  similarity  of  function;  "  homologue"  to  identity  of  parts.  Thus,  the  wing 
of  a  bird  and  the  dermal  expansion  of  a  bat  are  analogues,  because  they 
each  enable  their  respective  possessors  to  fly  or  sustain  themselves  in  the 
air  ;  but  the  wing-bones  of  the  bird  and  the  arm-bones  of  the  quadruped 
are  homologues,  being  anatomically  identical.  Analogue  and  homologue 
(which  see),  and  analogous  and  homologous,  are  contradistinguishing  terms. 

Andlogy  (Gr.  ana,  with,  and  logos,  reasoning). — That  relationship,  re- 
semblance, or  correspondence  which  one  object  bears  to  another  in 
functional  duty  or  performance.  For  the  precise  differences  between 
analogy,  affinity,  and  homology,  see  these  terms. 
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Ananch^es. — A  genus  or  subdivision  of  fossil  sea-urchins  belonging  to 
the  tribe  Sj}atan<jid(e,  and  especially  characteristic  of  the  upper  chalk- 
formation.  They  are  readily  distinguished  by  their  elevated  helnaet-like 
form,  by  their  simple  ambulacra  converging  towards  the  summit,  and  by 
the  transverse  mouth  and  oblong  outlet  situated  on  the  inferior  face  of  the 
flat  base,  and  towards  the  margin.  Known  in  the  south  of  England  as 
*' shepherd's  crowTis,"  and  "fairy-loaves." — See  Spatangid^e. 

A'natase  (Gr.  anatasls,  stretching  forth). — Another  name  for  pyramidal 
t'dattiam  ore,  or  octcedrite,  which  is  all  but  a  pure  oxide  of  titanium.  Anatase 
is  remarkable  for  its  electrical  properties  ;  occurs  in  the  granitic  and 
crj'^stalline  rocks  ;  of  a  dark  indigo  blue,  hyacinth  red,  or  yellowish-brown 
colour  ;  and  in  elongated  pyramidal  crystals — hence  the  name. 

Ancyloceras  (Gr.  anculos,  incurved,  and  keras,  horn). — A  genus  of  the 
Ammonitida3  peculiar  to  the  oolite  and  chalk,  and  so  named  from  the  singular 
shape  of  the  shell,  which  is  at  first  discoidal,  with  sei)arate  whorls, 
afterwards  produced  at  a  tangent,  and  bent  back  again  like  a  hook  or 
crosier. 

Andaliisite. — One  of  the  garnet  family,  found  chiefly  imbedded  in  mica- 
schist,  or  in  druses  in  other  crystalline  rocks,  and  so  called  from  its  being 
first  discovered  in  Andalusia.  It  occurs  for  the  most  part  in  large  pris- 
matic crystals ;  is  always  coloured,  grey  to  green,  flesh  or  peach- blossom 
lod,  violet  blue  or  reddish  brown  ;  and  consists  of  40  silica  and  60  alumina, 
with  traces  of  iron,  manganese,  and  lime. 

A'ndesite. — The  name  given  by  Gustavus  Rose  to  a  trachyte  of  the 
Andes,  which  contains  the  felspar  called  Andesin,  together  with  glassy 
felspar  (orthoclase)  and  hornblende  disseminated  through  a  dark-coloured 
base. 

Anemometer  (Gr.  anemos,  the  wind,  and  metron,  a  measure). — An  instru- 
niunt  for  measuring  the  force  and  velocity  of  the  wind,  which  see. 

A'neroid  (Gr.) — Literally  without  fluid.  In  the  aneroid  barometer  the  pres- 
siu-o  of  the  atmosphere  is  measured  bj'  the  elevation  or  depression  of  the 
surface  of  a  closed  metallic  vessel  exhausted  of  air.  The  pressure  of  the 
atmosphere  being  marked  at  a  given  time,  any  alteration  is  indicated  by 
the  movements  of  the  surface,  and  communicated  to  wheels  marking  the 
cliange  on  a  dial  furnished  with  an  index.  Being  easily  carried  about, 
the  aneroid  is  extremely  useful  in  enabling  the  geologist  and  traveller  to 
approximate  the  height  of  mountains. 

Angiosperms  (Gr.  anyeion,  a  vessel,  and  sperma,  seed). — Plants  whose 
seeds  are  encased,  or  in  seed-vessels,  in  contradistinction  to  gymnosperms. 
— See  tabulations,  "  Vegetable  Scheme." 

Anhydrite  (Gr.  a,  without,  and  hydor^  water). — A  transparent  gj'psum  or 
su][)hate  of  lime  occurring  in  a  crystalline  form  without  water  of  crj'stallisa- 
tion.  Anhydrite  occurs  chiefly  with  rock-salt  and  gypsum,  or  in  the  clays 
associated  with  these  deposits.  The  fine  crystalline  varieties  are  known 
as  rauriacite—the  granular  as  vuljnnite ;  and  all  are  much  harder  and 
heavier  than  ordinary  gypsum. 

Anhydrous  (Gr.  a,  without,  and  hydor,  water) , — Without  water ;  applied  to 
minerals  which  do  not  contain  water  as  an  ingredient.  Without  water  of 
crystallisation. 

Animalcules  (Lat.  dimimitive  of  animal). — A  general  term  in  zoology 
for  exceedingly  minute  animals  which  cannot  be  studied  without  the 
assistance  of  the  mici-oscope. 
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Annealing. — The  process  by  which  glass  and  porcelain  are  rendered  less 
brittle,  and  by  which  the  metals  become  tougher  and  more  malleable. 
It  is  performed  by  placing  the  materials  to  be  operated  on  in  furnaces  or 
ovens  heated  to  a  certain  temperature,  and  then  allowing  them  to  cool  gra- 
dually and  slowly.  During  the  process  the  molecular  arrangement  of  the 
material  undergoes  a  change  analogous  to  what  takes  place  in  lava,  which 
forms  granular  or  glassy  rocks  according  to  the  rapidity  with  which  it  is 
cooled — the  quicker  the  process,  the  glassier  and  more  brittle  the  product. 

Annellida  (Lat.  anneJlus^  a  little  ring). — Annelids.  One  of  the  classes  of 
the  animal  kingdom  having  their  bodies  formed  of  a  great  number  of  small 
rings  like  the  earth-worm,  a  double-ganglionated  nervous  cord,  and  red 
blood.  They  have  been  variovisly  subdivided ;  but  that  arrangement  which 
ranks  them  as  Errantia,  walking  or  swimming  annelids,  like  the  nereis ; 
Tuhicola,  those  which  inhabit  solid  tubes,  like  the  serpula ;  TerHcola^ 
those  burrowing  in  the  earth,  as  the  earth  -  worm  {lumhricus) ;  and 
Snctoria,  those  furnished  with  a  sucking  cavity  at  each  end,  like  the  leech 
(Idrudo),  is  perhaps  the  most  intelligible.  The  casts,  and  tracks,  and 
burrow-holes  of  annelids  occur  in  all  formations,  arenicolites,  scolites,  &c. 

Annularia  (Lat.  anmdus,  a  ring). — A  genus  of  fossil  herbaceous  plants 
with  verticillate  foliage  like  asterophyllites,  but  having  the  whorls  arranged 
on  the  same  plane  y?ith  the  stems  on  which  they  grew.  It  is  supposed  that 
they  were  aquatic  plants,  and  that  the  stems  and  leaves  floated  on  the 
surface  of  the  water. 

Annulosa  (Lat,  anmdus,  a  ring).  —  A  designation  given  by  Macleay  to 
the  Articidata,  in  allusion  to  their  ringed  or  annulated  bodies.  The  term 
in  this  sense  is  seldom  employed  by  other  zoologists. 

A'nodon,  Anod6nta  (Gr.  a,  priv.,  and  odoits,  odontos,  a  tooth). — The 
swan  mussel ;  a  genus  of  the  Uidonidce  or  river-mussels,  deriving  its  name 
from  the  circumstance  that  its  shell  has  no  teeth  or  articular  processes  at 
the  hinge.     Recent  and  fossil. 

Anomopteris  (Gr.  anoDios,  without  rule,  and  pteris,  fern).  —  Literally 
"anomalous  fern,"  and  so  named  because  the  plants  differ  from  all  recent 
and  fossil  ferns.  In  this  genus,  which  is  peculiar  to  the  New  Red  Sand- 
stone, the  leaves  are  very  large,  and  deeply  pinnate ;  the  leaflets  long, 
linear,  entire,  and  traversed  by  a  distinct  median  rib  ;  the  secondary  veins 
are  simple,  perpendicular  to  the  mid-rib,  and  thickening  towards  their  free 
extremities. 

Anoplotherium  (Gr.  a,  without,  oplon,  weapon,  and  tkerion,  beast). — 
A  genus  of  quadrupeds  found  in  the  Paris  Tertiaries,  and  so  called  from 
being  destitute  of  any  organs  of  defence,  as  tusks,  claws,  or  horns.  The 
common  anoplothere  (A .  commune)  has  been  taken  as  the  type  of  a  small 
family— the  ANOPLOTHERiDiE,  which  seem  to  constitute  a  sort  of  transi- 
tion from  the  pachyderms  to  the  ruminants.  There  are  several  species, 
from  the  size  of  a  hare  to  that  of  a  dwarf  ass  ;  and  from  the  situations  in 
which  they  are  found,  they  appear  to  have  lived  in  herds,  in  swamps  and 
marshes.  In  some  the  tail  is  long  and  thick,  as  if  it  had  assisted  the 
animal  in  swimming,  in  others  it  is  short  and  taper ;  in  all,  the  legs  are 
slender,  and  the  feet  terminate  in  two  large  toes  as  in  the  ruminants,  while 
tlieir  tarsal  bones  resemble  those  of  the  camel.  Their  dentition  is  peculiar 
—  there  being  six  incisors  in  each  jaw,  on  each  side  of  which  was  a  small 
canine,  and  behind  these  {without  leaving  any  intet'val)  seven  molars,  re- 
sembling those  of  the  rhinoceros.     According  to  Cuvier,  the  anoplothere 
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stands  in  one  respect  between  the  rhinoceros  and  horse,  and  in  another  be- 
tween the  hippopotamus,  hog,  and  camel. 

An6rthite  (Gr.  an,  without,  and  orthos,  upright). — One  of  the  felspar 
family  ;  and  so  called  {without  riijht  angles)  to  distingnish  it  from  oiiJioclase, 
two  of  whose  cleavages  are  at  right  angles  to  each  other. 

An6ura  (Gr.  a,  withovit,  and  oura,  tail). — Tailless;  a  class  of  the  batra- 
chian  reptiles,  including  the  frog,  toad,  &c.,  which  are  all  anourous,  or 
destitute  of  tails. — See  tabulations,  "Animal  Scheme." 

Antagonist  Forces. — Two  powers  in  nature,  one  counteracting  the  other, 
and  preserving  a  general  equilibrium  on  or  within  the  earth's  crust;  e.g., 
lire  and  water. 

Antarctic  (Gr.  ante,  opposite,  and  arctic). — Applied  to  the  regions  sur- 
rounding the  South  Pole,  as  being  directly  opposite  to  those  of  the  Arctic 
or  North  Pole;  hence  we  speak  of  the  "Antarctic  Circle,"  "Antarctic 
Seas,"  &c. 

Anthophyllite  (Gr.  anthos,  flower,  and  phyllon,  a  leaf). — A  species  of 
hornblende,  of  a  clove-brown  colour,  occurring  in  radiating  columnar 
aggregates,  which  resemble  the  anthophyllus,  or  clove. 

Antholites  or  Antholithes  (Gr.  anthos,  flower,  and  lithos,  stone). — The 
general  term  for  the  fossil  inflorescence  of  plants,  or  rather  the  impress  of 
their  flowers.  Such  inflorescence  occurs  in  the  shales  of  the  coal-measures, 
and  more  abundantly  in  tertiary  strata.  The  afiinitles  of  the  Palaeozoic 
u iithoiites  are  altogether  undetermined  ;  those  of  the  Tertiary  epoch  seem 
related  to  the  Liliacece  and  other  existing  orders. 

A'nthracite  (Gr.  anthrax,  carbon). — A  species  of  coal  almost  wholly  de- 
prived of  its  bitumen.  It  may  be  regarded  as  a  natural  coke  or  charcoal, 
formed  by  subterranean  or  chemical  heat.  Ordinary  bituminiferous  coal  is 
often  found  converted  into  a  kind  of  coke  by  the  contact  of  igneous  rocks  ; 
and  in  this  way  some  anthracites  may  have  originated,  though  the  majority 
seem  to  be  the  result  of  that  slow  change  or  metamorphosis  which  all  rock- 
masses  seem  to  undergo  in  the  course  of  ages.  As  a  mineral,  anthracite 
occurs  massive  and  amorphous  (though  portions  have  occasionally  a  slaty, 
columnar,  or  fibrous  structure),  has  a  sub-conchoidal  fracture,  less  or  more 
of  a  metallic  lustre,  of  a  greyish-black  or  iron-black  colour,  streak  un- 
altered, conducts  electricity  perfectly,  and  burns  open  with  a  very  weak  or 
no  flame.  It  varies  greatly  in  composition,  though  good  American  sorts 
generally  yield  about  90  carbon,  3  hydrogen,  5  ashes,  and  the  remainder 
oxygen  and  hydrogen.  Submitted  to  the  microscope,  either  in  thin  slices 
or  in  a  state  of  ash,  many  varieties  exhibit  the  vegetable  structure,  and 
leave  no  doubt  as  to  the  organic  origin  of  all.  Though  not  so  convenient 
in  an  industrial  point  of  view  as  ordinary  coal,  anthracite  is  gradually 
rising  in  importance  for  the  manufacture  of  the  metals,  steam-raising,  and 
even  for  household  purposes — the  United  States  at  present  consuming 
annually  about  five  millions  of  tons.  "It  is  very  common"  (Nicol's  Man. 
of  Mineral.)  "in  many  parts  of  the  English,  Scottish,  and  Irish  coal-fields. 
It  forms  whole  beds  in  the  Alps,  as  in  the  Valais,  Piedmont,  Savoy,  and 
Dauphine ;  in  the  Pyrenees  ;  and  in  various  parts  of  France.  In  Germany 
it  occurs  in  Silesia,  Bohemia,  Saxony,  and  the  Harz,  but  not  in  very  large 
amovmt.  It  is  especially  abundant  in  the  United  States,  as  in  Khode 
Island,  Massachusetts,  and  above  all  in  Pennsylvania,  where  it  seems  to  be 
an  altered  portion  of  the  common  bituminous  coal  of  the  Western  States." 
—See  Coal  Family. 
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Authrdconite  (Gr.  anthrax,  coal).  —  A  mineral ogical  term  applied  to 
those  varieties  of  marble  which,  like  the  Kilkenny,  have  a  coal-black  lustre 
when  polished.  Most  of  the  black  marbles  contain  bitumen,  and  yield  a 
sulphureo-bituminous  odour  when  stinick  by  the  hammer. 

Anthracotherium  (Gr.  anthrax,  coal,  and  therion  beast). — A  fossil  pachy- 
dermatous animal,  first  found  in  the  tertiary  lignites  or  wood-coals  of 
Cadibona  in  Liguria ;  hence  the  name.  So  far  as  yet  determined,  the 
genus  seems  to  stand  intermediate  between  river-hog  and  hippopotamus. 
In  the  lignites  of  Savone,  remains  of  carnivora,  marsupialia,  bats,  birds, 
crocodiles,  tortoises,  and  fish  occur  along  with  those  of  the  anthracothere. 

Anthropolite  (Gr.  anthropos,  man,  and  lithos,  stone).  -  A  petrifaction  of 
the  human  body ;  a  term  which  has  been  applied  to  the  petrified  human 
bones  from  Guadaloupe  and  other  localities.  These  remains  can  scarcely 
be  considered  fossil,  or  even  siih-fossil ;  but  must  be  regarded  in  the  same 
light  as  any  recent  petrifaction  produced  by  the  action  of  calcareous  waters. 

Anticlinal  (Gr.  anti,  on  opposite  sides,  and  clino,  I  bend). — Applied  to 
strata  which  dip  in  opposite  directions  from  a  common  ridge  or  axis,  like 
the  roof  of  a  house,  and  from  what  is  termed  an  "  anticline"  or  "  saddle- 
back,"    Syncline  and  synclinal  are  the  opposite  terms,  which  see. 

A'ntimony. — One  of  the  metals,  of  a  tin- white  colour,  with  a  greyish  or 
yellowish  tarnish  ;  somewhat  sectile,  but  so  brittle  as  to  be  easily  reduced 
to  powder  by  trituration ;  fuses  at  900,  and  has  a  specific  gravity  of 
6.712.  The  most  abundant  ore  is  the  sulphuret  of  antimony,  occurring  in 
veins  in  the  older  secondary  and  transition  strata.  The  metal  is  used 
in  medicine,  but  principally  to  form  alloys  with  other  metals,  as  type-metal, 
which  is  a  compound  of  lead  and  antimony.  The  name  is  derived  by  some 
from  the  Greek  words  a^iti  and  monos,  signifying  that  it  is  never  found  by 
itself,  but  in  combination  with  other  metals  ;  and  by  others  from  antimoine, 
that  is  "  anti-monk,"  in  allusion  to  a  ridiculous  story  told  of  Basil  Valen- 
tine, its  discoverer  in  1620,  who,  observing  that  hogs  fattened  rapidly  on 
receiving  small  doses  of  it,  administered  it  to  his  fellow-monks,  but  un- 
luckily in  such  proportions  as  to  prove  fatal  to  them ;  hence  the  term 
anti-moine. 

Antipodes  (Gr.  anti,  opposite,  and  pous,  podotis,  foot). — Applied  to  those 
who  dwell  on  opposite  sides  of  the  globe,  as  having  their  feet  opposed  to 
each  other.  Those  in  New  Zealand,  for  example,  are  the  antipodes  of 
those  in  Britain, 

Antiseptic  (Gr,  anti,  opposed  to,  andsepo,  I  putrefy). — Substances  which, 
like  common  salt  and  tannin,  prevent  putrefaction  in  animal  and  vegetable 
matter,  are  said  to  be  antiseptics,  or  to  possess  antiseptic  properties. 

Apdteon  (Gr.  a  cheat;  deceptive). — The  name  originally  proposed  by 
Von  Meyer  for  the  then  imperfect  remains  of  the  archeyosaurns  ;  because, 
so  far  as  the  fragments  admitted  of  discrimination,  "  its  head  might  be 
that  of  a  fish,  as  well  as  that  of  a  lizard,  or  of  a  batrachian."     See  Arche- 

GOSAURUS. 

Apatite  (Gr.  apat^,  deceptive). — A  genus  of  calcareous  earths,  composed 
of  55.75  lime,  and  44.25  phosphoric  acid  ;  hence  known  as  phosphates  of 
lime.  In  most  varieties  hydro-chloric  acid  is  also  present,  from  a  mere 
trace,  up  to  2,10  per  cent.  Apatites  are  of  various  colours,  white,  yellow- 
ish-white, greenish- white,  brown,  blue,  &c.,  and  occur  both  massive  and 
crystallised.  From  their  fracture,  &c.,  they  are  spoken  of  as  foliated, 
conchoidal,  and  massive— the  massive  having  an  uneven  fracture,   and 
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being  generally  known  by  the  name  of  "  jihosphorife."  Apatite  occurs  in 
connection  with  metalliferous  veins  in  the  metamorphic  and  granitic  rocks, 
and  is  found  in  Cumberland,  Devon,  and  Cornwall ;  in  Spain,  Germany, 
Norway,  and  America.  The  phosphorites  of  Spain  and  Norway  have 
recently  acquired  additional  interest  from  the  proposal  to  employ  them  in 
the  preparation  of  phosphatic  manures— a.  purpose  to  which  the  phosphatic 
nodules  of  the  English  greensand  have  been  applied  with  eminent  success. 
According  to  Daubeny,  the  phosphorite  of  Estramadura  consists  of  81. 15 
phosphate  of  lime,  14.00  fluoride  of  calcium,  3.15  peroxide  of  iron,  1.70 
silica,  and  0.2  per  cent  chlorine.  There  is  also  a  talc-apatite  or  mafjnesian- 
ajKitite,  found  in  the  Ural  Mountains,  which  is  probably  a  decomposed 
apatite — the  lime  being  replaced  to  the  extent  of  from  6.  to  8.  per  cent  by 
magnesia.  From  their  variety  of  colour,  fracture,  &c. ,  the  apatites  are  apt 
to  be  mistaken  for  other  minerals  ;  hence  the  designation  deceptive. 

A'phanite  (Gr.  aphanes,  not  discernible). — A  compact  homogeneous  rock 
of  the  Trap  family,  breaking  with  a  smooth  surface  like  some  basalts,  and 
consisting  of  hornblende,  quartz  and  felspar,  in  combination  so  intimate, 
that  they  are  individually  imdisceridhle ;  hence  the  name.  It  is  known 
also  as  coriiean  {cornu,  a  horn),  in  allusion  to  its  toughness  and  compact 
textiu-e. 

A'phrite  ^Gr.  aphros,  froth  or  foam). — Known  also  as  earth- foam  and 
foam-spar.  A  fine  scaly  variety  of  calcareous  spar  or  carbonate  of  lime, 
having  a  shining  pearly  lustre  and  somewhat  greasy  feel.  Found  in  veins 
and  cavities  in  various  formations. 

Apiocrinite  (Gr.  ajnon,  a  pear,  and  encrinite,  which  see). — A  sub-genus  of 
encrinites,  distinguished  by  their  pear-shaped  receptacle,  and  peculiar  to 
the  chalk  and  oolitic  formations.  In  the  Pear  Encrinite  the  roots  seem  to 
have  been  confluent,  the  stem  round  and  of  moderate  length,  the  digestive 
cavity  pear-shaped,  the  arms  rather  short  than  slender.  "  When  living," 
says  Dr  Buckland  {Briclgeicater  Treatise),  "their  roots  were  confluent, 
and  formed  a  thin  pavement  or  crust  over  the  bottom  of  the  sea,  from 
which  their  stems  and  branches  rose  into  a  thick  submarine  forest,  com- 
posed of  those  beautiful  zoophytes.  Its  stems  and  bodies  are  occasionally 
found  united,  as  in  their  living  state  ;  the  arms  and  fingers  have  almost 
always  been  separated  ;  but  their  dislocated  fragments  still  remain  cover- 
ing the  pavement  of  roots  that  overspreads  the  surface  of  the  subjacent 
oolitic  limestone." 

Apophyllite  (Gr.  apophylUzo,  to  strip  off  leaves). — One  of  the  Zeolite 
family,  known  also  as  ichthyophthalmite  or  fish-eye-stone,  and  deriving  its 
present  name  from  its  leaf-like  texture,  and  ready  exfoliation  under  the 
action  of  the  blowpipe. 

Ap6physis  (Gr.  springing  from,  of  the  same  nature). — A  process  of  a 
bone,  and  part  of  the  same  bone  ;  and  in  this  respect  differing  from 
epiphysis,  which  is  a  process  attached  to  a  bone,  and  not  a  part  of  the 
same  bone. 

A'pteryx  (Gr.  a,  without,  pteryx,  awing). — Literally  ''wingless  ;  "  a  rare 
cvirsorial  bird  peculiar  to  New  Zealand,  and  apparently  approaching  the 
verge  of  extinction.  The  existing  apteryx,  or  "kiwi,"  of  which  there  are 
two  or  three  species,  is  little  larger  than  a  Guinea  fowl ;  but  an  extinct 
species,  the  palapteryx,  has  been  found  in  the  ancient  river-silts  of  New 
Zealand,  rivalling  in  size  the  emeu  and  ostrich. 

A'ptychus  (Gr.  a,  without,  and  ptychi,  fold). — A  term  applied  by  some 
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authors  to  the  shelly  or  homy  organisms  better  known  as  tngonelUtes, 
which  see.  The  name  Aiitychus  refers  to  the  plates  or  valves  being  with- 
out fold  or  hinge. 

Aquafortis.  ^ — Literally  strong  water  ;  a  familiar  term  for  nitric  acid,  in 
allusion  to  its  power  of  dissolving  the  metals. 

Aqua  Marine. — A  lapidary's  designation  for  the  finest  beryls,  in  allusion 
to  the  varying  shades  of  "  sea-green  "  which  they  usually  present. 

Aqua  Regia. — Literally  royal  water  ;  a  designation  of  the  alchemists  for 
nitro-miiriatic  acid,  from  its  property  of  dissolving  gold,  the  "king  of  the 
metals." 

Aqudtic  (Lat.  aqtia,  water). — Eelating  to  the  water  ;  having  its  habitat 
or  usual  position  in  water.  Applied  to  plants  which,  like  the  water-lily, 
grow  in  water,  and  to  animals  which,  like  the  diver  and  duck,  live  in  or 
frequent  the  waters. 

A'queous  (Lat.  aqua,  water). — "Watery  ;  pertaining  to,  or  formed  by, 
water.  Usually  applied  to  the  sedimentary  or  stratified  rocks,  as  having 
been  formed  by  deposition  from  water,  in  contradistinction  to  the  unstrati- 
fied,  or  those  arising  from  igneous  fusion. 

Araucarites. — "This  term,"  says  Mantell,  "is  employed  to  designate 
the  fossil  wood  whose  structure  is  identical  with  that  of  the  living  Arau- 
cariae,  having  the  same  kind  of  medullary  rays,  and  the  woody  fibre, 
studded  with  discs  or  areolae,  which  are  polygonal,  often  hexagonal,  and 
disposed  in  several  alternating  series."  This  wood  is  common  in  the 
Chalk,  Wealden,  Oolite,  and  Lias  of  Britain  ;  and  trunks  closely  resembling 
the  existing  A .  excelsa  have  been  found  in  the  Carboniferous  formation, 
as  at  Craigleith  and  Granton,  near  Edinburgh,  and  also  in  Fifeshire.  The 
Araucarice  are  natives  of  the  Southern  Hemisphere,  and  are  all  more  or  less 
gigantic  trees,  growing  from  150  to  200  feet  in  height,  and  often  from  20 
to  30  feet  in  circumference.  It  is  an  interesting  fact,  therefore,  to  find  that 
trees  closely  resembling  those  of  Australia  and  the  adjacent  islands,  should 
at  one  period  have  flourished  extensively  in  the  northern  latitudes  now 
occupied  by  Great  Britain. 

Arborescence  (Lat.  arhoresco). — Literally  growing  like  a  tree  ;  applied  to 
those  dendritic  or  tree-like  forms  of  crystallisation  often  observable  in 
mineral  productions. 

A'rcanite  (Lat.  arcamis,  hidden,  concealed). — Sulphate  of  potash,  occur- 
ring mostly  in  crusts  and  pulverulent  coatings  ;  colourless  or  white  ;  having 
a  saline,  bitter  taste,  and  soluble  in  water.  It  is  found  in  volcanic  lavas, 
and  in  solution  in  the  water  of  some  salt  springs. 

Archseocidaris  (Gr.  archaios,  ancient,  and  cidarls,  a  turban,  hence  the 
"sea-egg,"  from  its  turban  shape). — A  genus  of  sea-urchins  or  cidaris, 
occurring  in  Carboniferous  and  Permian  strata,  and  characterised  by  their 
small  hexagonal  plates,  and  long  spines  which  in  some  species  are  smooth, 
in  others  notched  and  sharply  denticulated. 

Archseoniscus  (Gr.  archaios,  ancient,  and  oniscus,  woodlouse). — A  genus 
of  fossil  Isopods  (equal-footed  crustaceans)  occurring  in  the  Purbeck  or 
uppermost  Oolitic  strata,  and  so  termed  by  the  Rev.  P.  B.  Brodie,  from 
their  close  resemblance  to  the  common  woodlouse. 

Archegosdurus  (Gr.  archegos,  beginning,  and  saurus,  lizard). — Literally 
"primeval  lizard  ;  "  a  reptile  of  the  Carboniferous  era,  having,  according 
to  Owen  and  Goldfuss,  a  near  alliance  to  the  ^n-oteus,  lcj)idosiren,  and  other 
perennibranchiate  reptiles  of  the  present  day. 
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A'rctic  (Gr,  ardos,  a  bear). — Relating  to  the  North  Pole  or  Polar  Regions  ; 
in  reference  to  the  constellations  of  the  Great  and  Little  Bears  which  occur 
in  the  northern  quarter  of  the  heavens,  and  point,  as  it  were,  to  the  North 
Pole. — Arctic  Re>jions,  the  high  latitudes  surrounding  the  North  Pole ;  Aixtic 
Circle,  an  imaginary  line  extending  round  the  North  Pole  62.^°  from  the 
Equator,  and  parallel  to  it ;  hence  certain  parts  are  said  to  "  lie  within  the 
Arctic  Circle." 

Arctic  Current. — A  well-known  ocean  current  which  originates  in  the 
polar  regions  of  the  north,  and  flows  southwards  towards  the  Equator. 
The  main  current  seems  to  originate  to  the  north  of  Spitzbergen,  takes  a 
westerly  direction,  and  thence  runs  southward  along  the  eastern  shores  of 
Greenland,  till  it  meets  with  a  minor  branch  flowing  from  Davis'  Straits. 
The  two  then  unite  in  one  great  current,  which  follows  the  Labrador 
coast,  runs  to  the  east  of  Newfoundland,  and  evidently  loses  itself  in  the 
"Gulf  Stream;"  or  rather  perhaps,  from  its  greater  densit}^,  passes  in 
part  under  the  Gulf  Stream  in  latitudes  4o°-47",  and  holds  on  towards  the 
Equator.  It  is  to  this  current  that  we  owe  the  phenomenon  of  icebergs  in 
the  Atlantic  ;  and  as  these  are  frequently  laden  with  boulders,  gravel,  and 
other  miscellaneous  debris,  together  with  the  remains  of  Arctic  animals, 
there  must  be  now  forming  along  the  bed  of  the  North  Atlantic  a  deposit 
analogous  in  many  respects  to  the  "  Northern  Drift"  or  "  Boulder  Clay  " 
of  a  former  epoch, 

Arendceous  (Lat.  arena,  sand). — Rocks  composed  of  grains  or  particles 
of  sand,  or  containing  sand  in  any  notable  degree  (as  grits  and  sandstones), 
are  said  to  be  arenaceous.  Compound  rocks  partaking  of  this  quality  are 
spoken  of  as  areiiaceo-calcareous,  arenaceo-argillaceotis,  and  so  on,  as  their 
composition  may  indicate. 

Arenicolites. — A  term  applied  to  those  circular  holes  or  markings  which 
appear  in  twos  or  twins  on  the  upper  surface  of  many  sandstones,  and 
which  seem  to  have  been  worm-burrows  like  those  of  the  Arenicola  or  lob- 
worm {arena,  sand,  and  colo,  I  inhabit). 

Argentiferous  (Lat.  argentum,  silver,  and  fero,  I  bear). — Applied  to  veins, 
rocks,  and  other  matrices  containing  the  ores  of  silver,  or  silver  in  the 
native  or  metallic  state. 

Argentite  (Lat.  argenium,  silver). — Sulphuret  of  silver  ;  an  important  ore 
of  silver,  occurring  crystallised,  also  in  crusts,  or  massive  and  disseminated ; 
of  a  blackish  lead-grey  ;  feebly  lustrous  ;  malleable  and  flexible.  It  is 
found  in  the  granitic,  porphyritic,  and  crystalline  rocks  of  many  countries, 
and  is  one  of  the  most  important  of  the  ores  of  silver.  Consists  of  about 
86.5  silver  and  13.5  sulphur. 

Argile  Plastique. — Towards  the  base  of  the  Tertiary  System  in  France 
are  extensive  deposits  of  sands,  with  occasional  beds  of  clay  used  for 
pottery  purposes  ;  YxenceiYiQierTa  argile  plastique. — See  Tertiary  System. 

Argillaceous  (Lat.  argilla,  clay). — Applied  to  all  rocks  or  substances 
composed  of  clay,  or  having  a  notable  proportion  of  clay  in  their  composi- 
tion, as  roofing-slate,  shale,  &c.  Argillaceous  rocks  are  readily  distin- 
guished by  the  peculiar  odour  they  emit  when  breathed  on,  and  known  in 
mineralogy  as  the  "  argillaceous  odour."  Compound  clayey  substances  are 
spoken  of  as   argillo-calcareous,  argillo-arenaceous,  &c.,  as  the  case  may  be. 

Argillite  (Lat.  argilla,  clay). — A  mineralogical  term  for  clay-slate  ;  but 
very  seldom  used  in  geology. 

A'rkose. — A  name  given  by  Brongniart  to  a  compound  of  the  same  mate- 
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rials  as  granite,  from  which  its  materials  have  evidently  been  derived  by- 
disintegration.  "  It  is  found/'  says  Lyell,  "  at  the  junction  of  granite  with 
formations  of  different  ages,  and  consists  of  crystals  of  felspar,  quartz,  and 
sometimes  mica,  which,  after  separation  from  their  original  matrix  by 
disintegration,  have  been  reunited  by  a  siliceous  or  quartzose  cement."  In 
Sweden  it  immediately  flanks  the  granite,  and  forms  a  coarse-grained  sand- 
stone or  grit. 

Arragonite. — One  of  the  calc-spar  family,  generally  found  in  radiated 
and  fibrous  aggregates,  in  amygdaloidal  cavities,  and  in  fissures  in  basalt 
and  basaltic  tufas.  It  derives  its  name  from  Arragon  in  Spain,  where  it 
occurs  in  large  macled  crystals  in  gypsum.  The  coralloid  varieties  are 
usually  known  asflos-ferri,  and  the  finely-fibrous  and  silky  as  satin  spar. 
It  differs  from  common  calc-spar  in  containing  from  1  to  3  per  cent  of 
strontia ;  but  "  is  most  readily  distinguished  from  it  by  falling  to  pieces  at  a 
low  temperature  which  does  not  affect  the  latter,  and  also  by  its  prismatic 
cleavage." 

A'rsenic  (Gr.  arsenihon,  masculine). — The  metal  arsenic,  so  called  from 
its  possessing  strong  or  powerful  properties.  Arsenic  occurs  chiefly  in 
veins  in  the  crystalline  and  transition  strata,  along  with  ores  of  antimony, 
silver,  and  lead  ;  and  the  purest  specimens  usually  contain  traces  of  anti- 
mony, iron,  silver,  or  gold.  As  an  ore  it  is  generally  found  in  granular 
irregular  masses  or  disseminated  ;  is  brittle  ;  has  a  whitish  lead-grey  colour 
when  newly  broken,  but  soon  tarnishes  on  exposure  to  the  atmosphere, 
and  becomes  coated  with  a  black  sub-oxide  of  the  metal.  When  struck  or 
heated  it  gives  off  a  strong  garlicky  smell  known  as  the  "arsenical 
odour  ;  "  and  on  being  pulverised  and  moistened  it  undergoes  spontaneous 
combustion.  It  has  a  strong  tendency  to  combine  with  other  metals,  hence 
such  natural  compounds  as  arsenic-silver,  arsenic-antimony,  arsenic-glance, 
&c.  Arsenic  is  used  in  various  pharmaceutical  preparations  and  in  metal- 
lurgic  processes,  but  is  usually  injurious  when  mixed  with  ores.  The  metal 
and  all  its  compounds  are  violent  poisons.  The  tvJdte  arsenic  of  the  shops 
is  arsenious  acid  ;  realgar  or  red  arsenic  is  the  protosulphuret ;  orpiment  or 
yellow  arsenic  is  the  sesquisulphuret,  and  constitutes  the  colouring  matter 
of  the  pigment  called  King''s  yellow  ;  and  the  well-known  pigment  Scheele's 
mineral  green  is  an  arsenite  of  copper.  The  metallic  arsenic  of  commerce 
is  chiefly  obtained  from  arsenical  iron  pyrites  or  mispickel,  which  see. 

Artesian  Wells. — Wells  sunk  by  boring  perpendicularly  through  the 
solid  strata,  and  in  which  the  subterranean  waters  rise  to  the  surface  or 
nearly  so — a  method  long  known  and  practised  in  the  province  of  Artois 
(the  ancient  Artesium)  in  France.  Many  of  the  Artesian  wells  in  London 
and  Paris  are  of  great  depth — that  in  the  plain  of  Grenelle  being  about 
1800  feet  deep,  bore  10  inches  in  diameter,  discharge  517  gallons  per  min- 
ute, and  temperature  of  water  82°  Fahr.  Artesian  wells  are  generally 
situated  in  plains  or  in  basin-shaped  valleys,  toward  which  the  strata  dip 
on  one  or  more  sides,  and  their  principle  depends  upon  the  hydrostatic 
pressure  of  the  water  percolating  through  the  inclined  strata,  and  forcing 
its  way  upward  by  the  artificial  orifice  to  the  highest  level  of  the  water- 
containing  strata.  The  greater  the  depth  the  higher  the  temperature  ; 
and  the  lower  the  surface  of  the  well  compared  with  the  outcrop  of  the 
water-yielding  stratum,  the  higher  will  the  jet  d'eau  rise  above  the  orifice 
of  the  bore. 

Articuldta  (Lat.  ariicidus,  a  joint). — One  of  Cuvier's  great  subdivisions 
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of  the  animal  kingdom,  comprehending  all  the  invertebrata  with  jointed 
bodies,  as  insects,  spiders,  crustaceans,  myriapods,  and  worms.  See  tabu- 
lations, "Animal  Scheme." 

Articulated  (Lat.  articulus,  a  joint). — Jointed  ;  composed  of  parts  united 
by  joint-like  processes.  Occasionally  applied  in  geology  to  the  columns  of 
basalt  and  greenstone,  which,  like  those  of  the  Giant's  Causeway,  are 
separable  into  blocks  more  or  less  regular,  and  thus  seem  jointed  or  articu- 
lated. Indeed,  in  some  of  the  more  perfect  columns  there  is  a  regular  ball- 
and-socket  arrangement  of  the  separable  portions. 

Arundindceous  (Lat.  arimdo,  a  reed). — Resembling,  or  having  the  struc- 
ture of,  reeds.  Arundinaceous  (that  is,  striated  and  jointed)  stems,  are 
common  in  the  coal-measures. 

A'saphus  (Gr.  asaphes,  obscure). — A  genus  of  trilobites,  so  called  from 
the  obscurity  which  long  rested  on  the  true  nature  of  these  crustaceans. 
In  this  genus  the  carapace  is  wide  and  much  depressed ;  the  middle  lobe 
distinct ;  the  head-shield  rounded  in  front,  and  terminating  posteriorly  in 
a  sharp  process  on  each  side.  The  eye  of  the  asaphus  is  compound,  and 
contains  several  thousand  lenses. 

Asbestus  (Gr.  a,  priv.,  and  shestos,  consumable  or  extinguishable). — 
Known  also  as  amianthus  and  hyssolite.  Fine  fibrous  varieties  of  several  of 
the  hornblende  family,  as  augite,  tremolite,  and  actinolite,  found  chiefly  in 
connection  with  serpentine.  The  fibres,  often  readily  separable,  elastic, 
and  flexible,  were  used  by  the  ancients  in  the  manufacture  of  an  incom- 
bustible cloth,  hence  the  name  asbestos,  unconsumable.  There  are  many 
varieties,  and  these  receive  their  names  from  their  appearance  and  quality 
— as  rock-ioood,  rock-cork,  tnoimtain- leather,  fossil-pajjer,  fossil-Jiax,  &c.  lu 
rock- wood  the  fibres  are  long,  parallel,  curved,  and  compact ;  in  rock-cork 
they  have  a  felted  texture,  and  so  light  as  to  swim  on  water  ;  in  mountain- 
leather  they  form  flat  flexible  pieces  ;  and  in  fossil-flax  they  are  so  loose 
and  silky  that  Dolomieu  used  it  for  packing  his  other  minerals.  Asbestus 
thus  passes  from  the  silky  flexibility  of  amianthus  to  a  degree  of  compact- 
ness which  admits  of  receiving  a  fine  polish. — See  Amianthus. 

Ascidia  or  Ascidians  (Gr.  askidium,  a  little  leathern  bottle). — An  order 
of  the  Tunicata  or  shell-less  mollusca,  so  called  from  their  resemblance  to 
small  leathern  pouches.  They  are  either  social  or  solitary,  and  appear  as 
pap-like  gelatinous  incrustations  on  rocks,  dead  shells,  and  other  bodies. 

A'sphalt  (Gr.  asphaltos). — This  term  is  usually  applied  to  a  black,  hard, 
brittle,  and  glossy  variety  of  bitumen,  which  is  distingnished  from  other 
varieties  chiefly  by  its  more  difficult  fusibility,  and  by  its  fracture  being 
clean,  conchoidal,  and  vitreous.  It  occurs  in  formations  of  all  ages,  and  is 
associated  with  different  kinds  of  rocks,  though  most  frequently  in  connec- 
tion with  sandstones  and  limestones.  The  asphalt  found  floating  on  the 
Dead  Sea  {Lacus  AsphaltUes)  was  well  known  to  the  ancients  ;  it  was  ob- 
tained from  pits  or  springs  near  the  Euphrates  and  Tigris,  and  used  as 
mortar  by  the  Babylonians  ;  it  is  still  largely  found  in  Persia ;  it  forms 
the  principal  feature  of  the  *' Pitch-lake"  of  Trinidad  ;  an  abundant  com- 
mercial supply  is  obtained  from  Seyssel  and  other  places  near  the  Jura 
Mountains  ;  and  it  occurs  sparingly  in  rents  and  cavities  in  the  carbonifer- 
ous limestones  of  Britain. — See  Bitumen. 

Aspididria  (Gr.  aspis,  aspidos,  a  shield).  —  A  genus  of  lycopodian-like 
coal- measure  stems,  so  called  from  the  shape  of  their  leaf -scars,  which 
closely  connect  them  with  lepidodendron. 
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Aspidorhynclius  (Gr.  aspis,  aspidos,  a  shield,  oxid-rhyncJios,  a  beak). — Liter- 
ally "  Buckler-beak  ; "  a  genus  of  sauroid  fishes  occurring  in  the  Jurassic 
and  upper  secondary  formations,  and  distinguished  by  the  tapering  or 
beak-like  prolongation  of  their  upper  jaws,  which  were  armed  with  numer- 
ous sharp-pointed  conical  teeth. 

Aspleniopteris. — A  fossil  fern  from  the  oolite  and  lias  ;  so  called  from 
its  resemblance  to  the  existing  aspleniumj  but  regarded  by  Lindley  as 
identical  with  Pterophyllum,  which  see. 

Assdy  (Fr,  essay er,  to  try).- — In  mining  and  metallurgy,  the  determination 
o£  the  quantity  of  gold  or  silver  contained  in  ores,  or  alloys  of  these  metals 
by  cupellation.  It  differs  from  chemical  analysis  in  merely  furnishing  the 
quantity  of  the  precious  metal  contained  in  the  sample  examined,  instead 
of  the  nature  and  proportion  of  all  the  ingredients. 

Assimilation  (Lat.  assimilo,  I  liken  to). — The  process  by  which  organ- 
ised bodies  convert  aliment  into  the  various  tissues  of  their  own.  proper 
substance.  Plants  and  animals  increase  by  assimilation  and  transforma- 
tion, minerals  by  attraction  and  aggregation. 

Astacolite  (Gr.  astdcus,  the  crayfish  or  lobster). — Applied  to  fossil  or 
petrified  crustaceans  like  the  crayfish  and  lobster. 

Asteracanthus  (Gr.  aster,  star,  and  acantha,  spine). — Literally  "  Starry- 
spine  ; "  a  genus  of  ichthyodorulites,  so  termed  from  having  their  surfaces 
richly  ornamented  with  star-like  tubercles.  These  fin-rays  (often  of 
large  size)  are  common  in  the  Lias,  Oolite,  and  Wealden  strata. 

Asteria  (Gr.  aster,  a  star). — A  variety  of  corundum  or  "  star-sapphire," 
so  called  because,  when  cut  en  cahochon  perpendictilar  to  the  axis  of  the 
prism,  it  shows  a  bright  opalescent  star  of  six  rays  corresponding  to  the 
other  axes. 

Asterialite  (Gr.  aster,  star,  and  lithos,  stone). — A  term  now  rarely  used 
for  fossil  or  petrified  asterias,  or  star-fish. 

Aspidiira  (Gr.  aspis,  a  shield,  and  om^a,  tail). — A  genus  of  star-fishes 
peculiar  to  the  Muschelkalk  of  Germany.  They  are  closely  related  to  the 
existing  opjhiura,  and  are  named  from  the  buckler-like  arrangement  of  the 
ossicles  that  protect  the  arms,  which  are  four  in  number. 

Asteridse  (Gr.  aster,  a  star). — The  Star- fish  familj'-,  of  which  the  common 
five-rayed  star-fish  {asterias),  so  abimdant  on  our  own  coasts,  has  been  taken 
as  the  type.  Kepresentatives  of  the  family  occur,  according  to  E.  Forbes, 
so  early  as  Upper  Silurian  strata  ( Uraster)  ;  but  this  has  been  questioned 
by  others,  who  would  restrict  the  family  to  Mesozoic  and  Neozoic  strata, 
in  which  such  forms  as  tropidaster,  solaster,  and  goniaster  are  unmistakable 
and  abundant. 

Aster6ida  (Gr.  aster,  a  star,  and  eidos,  resemblance). — An  order  of  polj-pes, 
so  called  from  the  star-like  or  rayed  arrangement  of  their  tentacles  when 
fully  expanded.  The  asteroid  polypes  are  all  compound  animals,  inhabit- 
ing a  polypidom,  which  consists  of  a  fleshy  external  layer,  supported  upon 
an  axis  more  or  less  calcareous  and  compact.  The  order  embraces  the 
tuhij)oridcE,  or  *' organ-pipe  corals;"  the  alyco/iidce,  or  **dead  men's 
fingers;"  the  Oorgonidoe,  or  "sea-fans;"  and  t\xQ pennaiuUdai,  or  "sea- 
pens." 

Astrseidse  (Gr.  astrcea,  from  aster,  a  star). — The  family  of  "star-corals,"' 
to  whose  stony  calcareous  secretions  the  formation  of  coral  reefs  is  mainly 
owing.  They  differ  from  the  cyathophyllidce  or  "  cup-corals,"  and  from 
the  madreporidoe  or  "  tree-corals,"  not  only  in  their  forms,  but  in  the 
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arrangement  of  their  cell-rays,  as  well  as  in  their  mode  of  reproduction. 
The  members  of  the  family  usually  form  thick  stony  masses  ;  have  the  rays 
of  the  cells  exceedingly  numerous — the  cells  penetrating  deeply  into  the 
mass  of  the  coral ;  and  most  of  them  appear  to  increase  by  spontaneous 
division.  The  common  astrcea  or  "  star-coral,"  and  meandrina  or  "  brain- 
coral,"  are  familiar  examples. 

Aster61epis  (Gr.  aster,  star,  and  lepis,  scale). — Star-scale  ;  a  gigantic 
ganoid  fish  of  the  Old  Red  Sandstone,  so  named  from  the  stellate  markings 
on  the  dermal  plates  of  the  head,  which  are  of  great  size,  and  form  a 
strong  expanded  buckler,  the  orbits  of  the  eyes  being  situated  near  the 
anterior  border.  The  mouth  of  the  asterolepis  was  furnished  both  with 
rows  of  small  _^y/i-teeth,  and  a  thinly-set  row  of  huge  reptile-i^eih..  See 
Hugh  Miller's  work.  Footprints  of  the  Creator,  or  the  Asterolepis  of  Stromness. 

Asterophyllites  (Gr.  aster,  a  star,  a,ndphijUon,  a  leaf). — An  assemblage  of 
plants  foimd  abundantly  in  the  coal-measures,  lias,  and  oolite ;  and  so 
called  from  the  star-like  whorls  of  linear  leaves  (verticillate  leaves)  which 
surround  the  jointed  stems,  as  in  equisetum,  hippuris,  and  the  like. 
'^  The  genus  as^erop/tj/Z^i^es  is  so  vague,"  says  Lindley,  "that  it  will  com- 
prehend any  fine-leaved  verticillate  plants,  the  bases  of  whose  leaves  do  not 
run  into  an  annular  rim."  Beyond  this,  and  the  fact  that  they  are  dicoty- 
ledonous plants,  botanists  have  not  yet  determined  ;  so  that  many  remains 
now  classed  under  "  asterophyllites"  may  in  reality  belong  to  very  differ- 
ent families. 

Astringent  (Lat.  ad,  to,  and  stringo,  I  draw  tight). — Applied  to  those 
substances  which,  like  the  gall-nut,  oak-bark,  alum,  &c.,  have  the  property 
of  contracting  or  drawing  together  the  muscular  fibre ;  hence  also  such 
substances  are  spoken  of  as  "  astringents." 

A'tacamite. — A  native  muriate  of  copper,  so  called  from  being  found  in 
the  desert  of  Atacama,  between  Chili  and  Peru.  It  occurs  in  aggregates 
of  small  prismatic  crystals,  or  massive  with  a  granular  structure.  In  the 
granular  or  arenaceous  state  it  is  known  as  "  copper  sand,"  and  consists 
of  72  copper  protoxide,  16  muriatic  acid,  and  12  water.  It  often  appears  on 
copper  long  exposed  to  the  atmosphere  or  sea-water,  and  is  the  ariigo 
nohills  seen  on  antique  bronzes. 

Atmdmeter  (Gr.  atmos,  vapour,  and  meiron,  measure). — An  instrument  in- 
vented by  Sir  John  Leslie  for  measuring  the  amount  of  evaporation  from 
any  moist  siu-face  in  a  given  time. 

Atmosphere  (Gr.  atmos,  vapour,  and  spJtaira,  sphere).  —  The  gaseous 
envelope  or  volume  of  air  which  surrounds  the  earth  on  every  side,  and 
which  is  either  directly  or  indirectly  the  cause  of  numerous  geological 
operations,— being  the  great  laboratory  in  which  all  meteorological  and 
electrical  phenomena  are  elaborated,  as  winds,  clouds,  rains,  snow,  hail,  and 
thunderstorms.  As  an  air,  it  is  composed  of  about  79  parts  nitrogen  and 
21  oxygen,  with  variable  traces  of  carbonic  acid  and  other  impurities. 
Calculating  from  its  decreasing  density,  as  well  as  from  its  diminished 
power  of  refracting  light  as  we  ascend  from  the  earth,  the  height  or  extent 
of  the  atmosphere  has  been  estimated  at  45  miles  ;  and  the  pressure  of  the 
whole  volume  on  every  square  inch  of  the  earth's  surface  (at  the  ordinary 
sea-level)  at  14.6  lb.  avoirdupois.  This  pressure  is  counterbalanced  by  a 
mercurial  column  of  30  inches  in  length ;  hence  a  column  of  60  inches  will 
be  equal  to  two  atmospheres  ;  and  it  is  customary  to  estimate  the  force  of 
steam,  of  liquid  lava,  and  other  fluid  pressures,  by  atmospheres — that  is,  in 
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round  numbers,  at  the  rate  of  15  lb.  per  square  inch  for  every  atmo- 
sphere. As  a  geological  agent,  it  is  indispensable  to  the  life  of  plants  and 
animals,  and  any  change  in  its  normal  composition  would  at  once  affect 
their  existence.  Increasing  in  density  as  we  approach  the  earth,  it  be- 
comes, as  it  were,  the  retainer  and  equable  diffuser  of  the  sun's  rays.  It 
is  also  the  recipient  and  diffuser  of  all  aqueous  vapours  arising  from  the 
earth ;  hence  clouds,  rains,  snow,  hail,  &c.  Its  denser  strata  being  heated 
in  one  region,  they  become  lighter  and  ascend,  and  the  colder  and  denser 
masses  from  other  regions  rush  in  to  supply  their  place ;  hence  aerial  cur- 
rents or  winds  ;  and  hence  also,  from  the  contact  and  friction  of  its  cloudy 
masses,  the  discharges  of  thunderstorms,  and  other  electrical  phenomena. 

A'toU. — The  name  given  to  a  coral  island  of  an  annular  form— that  is, 
consisting  of  a  circular  belt  or  strip  of  coral  reef  more  or  less  continuous, 
with  an  enclosed  lagoon.— See  Coral  Reefs. 

A'tom  (Gr.  a,  priv.,  and  temno,  I  cut).^ — In  chemistry  an  ultimate  particle 
of  matter  incapable  of  further  division  or  reduction.  In  geology  applied 
loosely  to  minute  particles  or  molecules  of  solid  matter. 

A'trypa  (Gr.  a,  without,  and^n/pa,  a  foramen). — A  genus  of  brachiopods 
closely  related  to  rhyticonella,  and  often  mistaken  for  species  of  terebratula. 
They  are  rounded  shells,  not  furrowed  like  spirifer,  but  ornamented  with 
squamous  lines  of  growth ;  the  beak  is  small  compared  with  terebratula, 
often  closely  incurved,  and  the  foramen  either  concealed  or  very  small  and 
round  (hence  the  name) ;  hinge-line  very  short,  and  shell  not  punctiired  as 
in  terebratula.  About  a  dozen  species  are  found,  from  the  Lower  Silurian 
to  the  Trias  inclusive. 

Attle.  —A  Cornish  term  for  rubbish  thrown  out  of  a  mine,  containing 
little  or  no  ore. 

Attraction  (Lat.  ad,  to,  and  tralw,  I  draw). — Literally  a  drawing  towards; 
a  term  denoting  the  mutual  tendency  of  bodies  towards  one  another — a 
power  in  nature  which  has  been  assumed  as  explanatory  of  many  physical 
and  chemical  phenomena ;  hence  such  phrases  as  A  ttraction  of  Cohesion, 
Attraction  of  Gravitation,  Attraction  of  Afinity,  Capillary  Attraction,  Mag- 
netic Attraction,  and  so  forth. — See  Cohesion,  Gravitation,  Capillary 
AND  Magnetic. 

Attrition  (Lat.  attritus,  worn  or  rubbed  down). — The  act  of  wearing  by 
friction  or  rubbing.  In  geology,  the  wearing  and  smoothing  of  rock- 
surfaces  by  the  passage  of  water  charged  with  sand  and  gravel,  by  the 
passage  of  sand-drift,  the  descent  of  glaciers,  and  the  like. — See  Abrasion. 

Auchendspis  (Gr.  auchen,  the  back  part  of  the  neck,  and  aspis,  a  buckler). 
— A  provisional  genus  of  Old  Red  Sandstone  fishes,  closely  allied  to,  and  in 
all  likelihood  identical  with,  cephalaspis,  but  separated  by  Sir  P.  Egerton 
in  consequence  of  the  appearance  of  a  post-cephalic  or  neck -plate  in  a 
single  specimen  from  the  neighbourhood  of  Ludlow. 

Aligite  (Gr.  atigS,  lustre). — A  mineral  of  the  hornblende  family,  entering 
largely  into  the  composition  of  many  trap  and  volcanic  rocks,  as  of  basalt, 
greenstone,  clinkstone,  augite,  porphyry,  &c.  In  composition  it  is  closely 
allied  to  hornblende  proper,  but  differs  in  the  form  of  crystal,  contains  less 
silica,  is  of  greater  specific  gravity,  and  is  also  less  fusible.  Augite, 
known  also  as  Pyroxene,  has  several  varieties,  which  are  distinguished  by 
such  names  as  diopside,  sahlite,  malacolite,  Baikalite,  Fassaite,  coccolile, 
Hedenhergite,  &c.,  which  see.  Augite,  as  it  usually  occurs,  is  of  a  greenish- 
black,  pitch  or  velvet  black,  occasionally  leek  gjeen,  but  rarely  brown ; 
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lustre  vitreous  to  resinous ;  translucent  or  opaque  ;  fracture  conchoidal  and 
uneven :  crystallises  in  six  or  eight  sided  prisms,  terminated  by  dihedral 
summits.  Its  constituents,  taking  the  average  of  several  analyses,  are  53 
silica,  19  lime,  15  magnesia,  6  iron  protoxide,  2  manganese  protoxide,  and 
5  alumina. 

Augitic. — Containing  augite;  resembling  augite,  as  Augitic  Porphyry ^ 
a  rock  with  a  dark-grey  or  greenish  base,  containing  crystals  of  augite  and 
Labrador  felspar.  Aiujitw  traps  are  frequently  spoken  of  in  contradis- 
tinction to  felspathic  traps  and  claystones. 

Auricle  (Lat.  auricula,  a  little  ear), — In  natural  history  any  appendage 
or  projection  resembling  ears ;  Auricled,  furnished  with  such  appendages ; 
AuRicuLATED,  ear-shaped. 

Auriferous  (Lat.  aurum,  gold,  and  fero,  I  yield), — Yielding  or  containing 
gold  ;  applied  to  rocks  and  veins  containing  the  precious  metal,  as  "  auri- 
ferous veins,"  "auriferous  sands,"  &c. 

Auriform  (Lat.  aurls,  the  ear,  and /onn,a,  shape). — Ear-shaped;  having  a 
form  resembling  the  human  ear,  as  the  haliotis  or  ear  shell,  the  otopteris 
or  ear-fern,  &c. 

Auroral  (Lat.) — Appertaining  to  the  early  mom ;  the  second  of  the 
fifteen  series  into  which  Professor  Rogers  subdivides  the  Palseozoic  strata 
of  the  Appalachian  Chain— the  "Daybreak"  of  the  N.  American  palseo- 
zoics,  and  the  equivalent  in  part  of  our  Middle  Cambrians.  See  Paleo- 
zoic Formations. 

Aut6malite  (Gr,  automolos,  inconstant). — Octahedral  corundum.  A  variety 
of  corundum  containing  oxide  of  zinc,  found  crystallised  (sometimes  simple, 
sometimes  as  a  made)  in  talc  schist,  and  associated  with  zinc-blende  and 
galena.  Its  constituents,  according  to  Abich,  are  57,09  alumina,  34,80 
zinc  oxide,  4,55  iron  oxide,  2,22  magnesia,  1.92  silica,  and  traces  of  man- 
ganese. 

Auvergne. — A  district  in  Central  France  celebrated  for  its  extinct  vol- 
canoes, its  fresh- water  limestones,  lacustrine  formations,  and  other  ancient 
alluvia.  The  subject  of  Mr  Scrope's  valuable  monograph,  Tke  Volcanoes  of 
Central  France. 

Avaldnche  (Fr.  avalange,  lavange,  lavanche). — An  accumulation  of  snow, 
or  of  snow  and  ice,  which  descends  from  precipitous  mountains  like  the 
Alps  into  the  valleys  below.  Avalanches  originate  in  the  higher  regions 
of  mountains,  and  begin  to  descend  when  the  gravity  of  their  mass  be- 
comes too  great  for  the  slope  on  which  it  rests,  or  when  fresh  weather 
destroys  its  adhesion  to  the  surface.  They  are  usually  distinguished  as 
Drift,  Rolling,  Sliding,  and  Glacial ; — Drift  are  those  caused  by  the  action 
of  the  wind  on  the  snow  while  loose  and  powdery  ;  rolling,  when  a  detached 
piece  of  snow  rolls  down  the  steep,  licks  up  the  snow  over  which  it  passes, 
and  thus  acquires  bulk  and  impetus  as  it  descends  ;  sliding,  when  the  mass 
loses  its  adhesion  to  the  surface,  and  descends  carrying  everything  before 
it  unable  to  resist  its  pressure ;  and  glacial,  when  masses  of  frozen  snow 
and  ice  are  loosened  by  the  heat  of  summer  and  precipitated  into  the  plains 
below.— See  Glacier. 

Avdnturine  or  Aventurine. — A  variety  of  quartz  deriving  its  peculiar 
play  of  colour  from  imbedded  spangles  of  mica,  or  merely  from  the  inter- 
section of  minute  fissures.  Also,  a  variety  of  felspar  or  sunstone  (which 
see),  whose  play  of  colour,  according  to  Scheerer,  arises  from  minute  im- 
bedded crystals  of  iron-glance.     "The  name  Avanturine"  says  Jackson 
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(Minerals  and  their  Uses),  "  is  said  to  be  derived  from  the  following  circum- 
stance : — A  French  workman  having  by  accident,  or  par  aventttre,  dropt 
some  copper  filings  into  a  vitreous  mixture  in  fusion,  gave  the  noxaQAvan- 
turiiie  to  the  sparkling  mass  which  was  thus  produced;  and  it  is  still 
by  a  similar  process,  though  greatly  improved,  that  the  artificial  produc- 
tion is  now  manufactured,  to  be  employed  for  various  ornamental  purposes. 
The  artificial  far  exceeds  in  brilliancy  the  natural  avanturine.  A  species 
of  avanturine  is  also  produced  by  heating  pieces  of  quartz  to  a  certain 
degree  and  suddenly  cooling  them ;  this  occasions  a  number  of  minute 
fissures  in  the  mass,  which  by  the  unequal  refraction  of  the  light  gives  the 
stone  the  desired  appearance." 

Avicula  (Lat,  a  little  bird). — A  free,  unequal-valved  shell,  fixing  itself 
by  a  byssus,  the  hinge  without  a  tooth,  and  rather  callous,  valves  some- 
what gaping  near  the  beaks.  The  type  of  the  Aviculidce,  which  embraces 
avicula,  posidononiya,  aviculo-pecten,  gervillia,  perna,  inoceramus,  Siud pimia. 
' '  The  living  shells  or  pearl-oysters,"  says  Woodward,  ' '  are  natives  of  tropical 
and  temperate  seas  :  there  are  no  living  species  in  northern  latitudes,  where 
their  fossil  forms  are  very  numerous." 

Aviculopecten. — The  avicula-like  pecten,  an  extensive  genus  of  mon- 
omyarian  bivalves  peculiar  to  the  Carboniferous  Limestone,  and  often  so 
well  preserved  that  even  the  colours  of  the  living  shell  are  retained.  The 
form  in  the  several  species  is  more  elongated  than  in  pecten  ;  valves 
slightly  unequal,  and  hinge  without  a  tooth. 

Axe-stone. ^ — A  sub-species  of  jade,  of  a  deep  sea-green  or  leek  colour, 
used  by  the  New  Zealanders,  and  other  natives  of  the  Pacific,  for  making 
hatchets,  hangers,  &c.  It  is  sometimes  called  Amazonian  stone,  from  its 
being  found  on  the  banks  of  the  river  Amazon.  According  to  Dr  Wake- 
field, it  occurs  largely  in  the  middle  island  of  New  Zealand.— See  Jade. 

A'xinite  (Gr.  axlnd,  an  axe). — One  of  the  Garnet  family,  so  called  from 
the  axe-like  form  of  its  crystals  ;  the  Thumerstein  of  Werner,  who  found 
it  at  Thum  in  Saxony.  "The  crystals  are  attached  singly,  or  united  in  diiises  ; 
it  also  occurs  massive  in  laminar  or  broadly  radiated  aggregates,  lustre 
vitreous,  colour  clove-brown,  inclining  to  smoke -grey  or  plain  blue. 
According  to  Wiegmann  it  consists  of  45  silica,  19  alumina,  12,5  lime, 
12.25  iron  peroxide,  9  manganese  peroxide,  2  boracic  acid,  and  25  magnesia. 
It  is  not  very  abundant,  and  occurs  chiefly  in  fissures,  veins,  or  subordinate 
beds,  in  granite  and  the  metamorphic  schists,  associated  with  quartz, 
felspar,  asbestus,  &c.  The  finest  crystals  are  from  Dauphin^,  and  from 
Cornwall."— (Nicol's  Man.  of  Mineral.) 

Axis  (Lat.  axis,  a  pole  or  axle-tree). — A  word  used  largely  and  variously 
in  natural  science  :  applied  to  the  line  about  which  objects  are  symmetrical, 
about  which  they  are  bent,  around  which  they  turn,  or  to  which  they  have 
some  common  relation ;  hence  "  vertebral  axis,"  "  axis  of  elevation," 
*'  synclinal  axis,"  "  axis  of  rotation,"  "axis  of  a  crystal,"  &c. 

Ax6toinous  (Gr.  axon,  axis,  and  temno,  I  cut). — Applied  to  minerals 
cleavable  in  one  particular  direction. 

A^mestry  Limestone. — The  middle  member,  according  to  Murchison's 
sections,  of  the  Ludlow  group  of  Silurian  strata  ;  so  named  from  the  village 
of  Aymestry  in  Herefordshire,  where  it  is  well  exposed. — See  Silubian 
Systkm. 

Az6ic  (Gr.  a,  without,  and  zoi,  life). — Without  life,  void  of  life  ;  a  term 
applied  to  the  lowest  or  deepest-seated  strata  in  the  crust  of  the  globe, 
such  as  gneiss,  mica-schist,  and  other  crystalline  schists,  which  have  yet 
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yielded  no  fossils  or  traces  of  life  to  the  palaeontologist.  Used  by  many  as 
synonymous  with  Ihjpozoic,  Non-fossiUferous,BM(l  MetamorpJdc,  which  see. 

Azote  (Gr.  a,  priv.,  and  zo^,  life). — An  early,  and  still  used,  chemical 
term  for  nitrogen,  because  of  its  fatal  effects  (when  breathed)  on  animal 
life. — See  Nitrogen. 

Azure  Stone  (so  named  from  its  colour). — A  familiar  term  for  Lapis 
Lazuli,  which  see. 

A'zurite  (from  its  colour). — Prismatic  azure-spar,  or  lazulite.  A  mineral 
usually  occurring  in  mica-chist,  and  consisting  of  alumina,  silica,  magnesia, 
lime,  and  oxide  of  iron. 

I 

^■^Bdbingtonite  (after  Babington). — One  of  the  hornblende  family;   the 
^Bp  axotomous  augite-spar  "  of  Mohs.     It  occurs  chiefly  in  beds  of  magnetic 
iron  ore,  and  in  veins  of  quartz  and  felspar,  in  small,  black,  attached 
crystals  ;  and  consists  essentially  of  silica,  iron  protoxide,  and  lime. 

Bdcillaria  (Lat.  hacUhcm,  a  little  stick).  —A  genus  or  rather  group  of  Dia- 
toms, consisting  of  simple  siliceous  frustules  of  a  prismatic  shape  (whence 
the  name),  and  forming  a  brilliant  chain,  which  often  appears  in  zigzag, 
in  consequence  of  incomplete  self-division.  They  abound  in  all  waters,  fresh 
and  marine ;  and  fossil  species  are  equally  abundant  in  all  the  so-called 
infusorial  or  microphytal  earths. 

Back. — A  miner's  term  for  "  joints  ;  "  hence  "  backs  and  cutters  "  applied 
to  jointed  structure  ;  the  hacks  running  in  lines  less  or  more  parallel  to  the 
strike  of  the  strata,  and  the  cutlers  crossing  these  generally  at  right  angles. 
—See  Joints. 

Bactrites. — According  to  Sandberger,  a  genus  of  straight,  subcorneal 
chambered  shells,  peculiar  to  the  Devonian  epoch  ;  apparently  the  Steno- 
ceras  of  D'Orbigny. 

Bdculite  (Lat.  baculum,  a  staff). — A  straight,  chambered,  conical  shell 
of  the  chalk  epoch  ;  so  named  from  its  straight,  tapering,  staff-like  shape. 
Like  other  Ammonitidce,  it  consists  of  numerous  chambers  divided  by 
transverse  sinuous  septa,  the  outer  or  inhabited  chamber  being  much 
larger  than  the  others,  and  guarded  by  a  dorsal  process.  The  baculites, 
though  not  specifically  numerous,  were  individually  abundant,  and  highly 
characteristic  of  the  cretaceous  epoch.  From  its  prevalence  in  the  Chalk 
of  Normandy,  that  rock  is  sometimes  termed  the  Baculite  Limestone. 

Bagshot  Sands. — A  series  of  lower  tertiary  beds,  consisting  chiefly  of 
siliceous  sand,  and  occupying  extensive  tracts  round  Bagshot  in  Surrey, 
and  in  the  New  Forest,  Hampsliire.  They  are  the  equivalents  of  the 
Bracklesham  beds,  and  may  be  separated  into  three  divisions,  the  upper 
and  lower  consisting  of  light  yellow  sands,  and  the  middle  of  dark-green 
sands  and  brown  clays,  the  whole  reposing  on  the  London  Clay. 

Baikalite. — A  light  green,  finely-crystallised  variety  of  augite,  found  in 
the  vicinity  of  Lake  Baikal  in  Siberia. 

Bala  Limestone  (Bala,  in  Merionethshire). — A  series  of  dark- coloured, 
slaty,  and  sub- crystalline  limestones,  alternating  with  black  slaty  shales, 
the  whole  rarely  exceeding  20  feet  in  thickness,  and  forming  a  subordi- 
nate grovip  of  the  Lower  Silurian,  as  developed  in  Wales. — See  Silurian 
System. 
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Balaenodon  {Balcena,  and  odous,  odontos,  tooth).  —  Sub-fossil  teeth  of 
whales  not  exactly  referable  to  any  known  species ;  e.g.,  B.  physaloides, 
which  most  nearly  resembles  the  tooth  of  the  cachalot  {Physeter  maa-o- 
cephahis). — See  Owen's  Fossil  Mammals. 

Balsenidse  (Gr.  phalaina,  Lat.  halcena,  a  whale). — The  whale  family. 
According  to  Owen,  "  the  remains  of  great  whales,  referable  to  existing 
genera  or  species,  have  been  found  in  Britain,  in  gravel  adjacent  to  estu- 
aries or  large  rivers,  in  marine  drift  or  shingle,  and  in  the  newer  Pliocene 
beds."  The  remains  of  the  great  Airthrey  whale,  discovered  in  1825,  and 
of  that  found  in  the  Clay-pits  of  Stirling  in  1858,  were  both  imbedded  in 
fine  plastic  marine  silt,  varying  from  20  to  30  feet  above  the  present 
medium  tide-level  of  the  Firth  of  Forth. 

Bdlanite  (Lat.  haldlnus,  a  barnacle). — The  name  given  to  fossils  of  the 
barnacle  family,  whose  shells  in  general  consist  of  six  principal  valves 
arranged  in  conical  form.  The  cirripeds  or  barnacles  are  scarcely,  if  at  all, 
known  till  the  commencement  of  the  Oolitic  era. 

Bdlas  Ruby.— A  lapidary's  term  for  the  fine  rose-red  varieties  of  the 
spinel  ruby,  which  see. 

Balistes  (Gr.  haleso,  I  strike  as  with  a  dart). — The  file-fish,  so  called  from 
its  rough,  jagged,  and  dart-like  fin-spines ;  a  cartilaginous  fish  belonging 
to  the  sclerodermatous  or  hard-skinned  division  of  the  Plectognathi.  The 
genus  is  characterised  by  its  sub-globular  body,  hard,  scaly,  or  granular 
dermal  covering,  solid  teeth  implanted  in  the  jaws,  and  somewhat  resem- 
bling the  front  teeth  of  man,  and  by  their  strong  denticulated  fin-spines. 
Speaking  of  fossil  fin-spines  or  ichthyodorulites,  Dr  Buckland  remarks 
'^  that  the  spines  of  balistes  and  silurus  have  not  their  base,  like  that  of 
the  spines  of  sharks,  simply  imbedded  in  the  flesh,  and  attached  to  strong 
muscles  ;  but  articulate,  with  a  bone  beneath  them.  The  spine  of  balistes 
also  is  kept  erect  by  a  second  spine  behind  its  base,  acting  like  a  bolt  or 
wedge  which  is  simultaneously  inserted  or  withdrawn  by  the  same  mus- 
cular motion  that  raises  or  depresses  the  spine." 

Banwell  Cave.  —  An  ossifei-ous  cavern  situated  in  the  carboniferous 
limestone  of  the  Mendip  Hills  in  Somersetshire,  and  celebrated  for  its 
having  yielded  a  number  of  mammalian  remains  characteristic  of  the 
pleistocene  period. — See  Ossiferous  Caverns. 

Barbddoes  Tar.— A  commercial  term  for  petroleum  or  mineral-tar  which 
is  found  in  several  of  our  West  India  islands. 

Barilla  (Span.) — The  ashes  left  by  the  combustion  of  sal  sola,  salicornia, 
chenopodium,  and  other  maritime  plants.  It  consists  chiefly  of  an  impure 
carbonate  and  sulphate  of  soda,  and  is  used  in  the  manufacture  of  soap 
and  glass.  Like  British  barilla  or  kelj)  (obtained  from  the  burning  of  sea- 
weed), barilla  has  fallen  in  demand  since  the  introduction  of  Le  Blanc's 
method  of  obtaining  soda  from  common  sea-salt. 

Bdrinm  (Gr.  harys,  heavy).— The  metal  of  which  baryta  is  the  oxide. 
Like  sodium  and  potassium,  it  is  known  only  to  the  chemist ;  is  of  a  whit- 
ish-grey colour ;  possesses  little  lustre  ;  and  on  exposure  to  air  or  water 
becomes  rapidly  converted  into  its  oxide,  baryta. 

Bdmacle  (Sax.  learn,  child,  and  aac,  oak). — Literally  "child  of  the 
oak,"  expressive  of  the  old  belief  that  the  barnacle  or  acorn-shell  grew  on 
trees.  Whether  sessile  or  pedunculated,  the  barnacles  are  now  well-known 
articulated  animals,  either  found  on  rocks  or  shells  at  a  depth  ranging  from 
eight  to  ten  fathoms,  or  affixed  to  bottoms  of  ships  and  other  floating 
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bodies.  They  belong  to  the  Cin-ipeds  or  ''cvirl- footed"  order  of  the 
Articulata. — See  Ciruipeda, 

Bdrolite  (Gr.  harys,  heavy,  axid-liihos,  stone). — Heavy  stone  ;  carbonate  of 
baryta,  or  Witherite.  According  to  its  discoverer,  Dr  Withering,  it  con- 
sists of  80  barytes  and  20  carbonic  acid, 

Baroselenite  {harys  and  selenite  ;  selene,  kistre). — Heavy  vspar ;  native 
Kulphate  of  baryta.  It  occurs  both  massive  and  crystallised  ;  generally  of 
histrous  foliated  texture,  hence  the  name.  Consists  of  QQ  baryta  and  34 
sulphuric  acid. 

Barrier  Beef. — A  name  given  by  voyagers  to  those  coral-reefs  which 
run  parallel  (barrier- 1 il-e)  to  the  shores  of  islands  and  continents,  but 
separated  therefrom  by  a  lagoon-channel  more  or  less  extensive.  The 
barrier-reefs  of  Australia  and  of  New  Caledonia,  owing  to  their  enormous 
dimensions,  have  excited  much  attention. — See  Coral  Reefs, 

Barystr6ntianite  (barys  and  strontian). — Known  also  as  Stromniie,  from 
its  occurring  at  Stromness  in  Orkney.  It  occurs  in  greyish  or  yellowish- 
white  semitranslucent  masses,  with  a  faint  pearly  lustre  and  crystalline 
structure  ;  and  consists,  according  to  Dr  Traill,  of  68.6  carbonate  of 
strontian,  27.5  sulphate  of  baryta,  2.6  carbonate  of  lime,  and  a  trace  of 
oxide  of  iron. 

Barytes  (Gr.  barys,  heavy). — Heavy  spar,  or  sulphate  and  carbonate  of 
baryta,  which  is  a  protoxide  of  the  metal  barium.  Baryta  derives  its  name 
from  its  great  specific  gravity,  which  is  about  4. 2,  thus  being  the  heaviest 
of  all  the  known  earths  ;  it  is  also  a  violent  poison.  The  native  sulphate 
is  generally  known  as  heavy-spar  or  catvk  ;  the  carbonate  as  Witherite,  after 
its  discoverer,  Dr  Withering.  There  is  also  a  sulphato-carbonate  described 
by  Dr  Thompson. 

Baryto-Calcite. — Known  also  as  Alstonite  from  its  occurring  in  the  lead- 
mines  of  Alston  Moor  in  Cumberland  ;  a  mineral  consisting  of  66  carbonate 
of  baryta,  and  34  carbonate  of  lime. 

Basalt  (Gr.  and  Lat.  basaltes,  but  of  unknown  origin,  some  deriving  it 
from  a  Syriac  word,  basil,  baked  or  burnt ;  others  from  an  Ethiopic  word, 
basal,  iron  ;  and  others  again  from  dls,  salt,  in  allusion  to  its  usually  crys- 
tallised or  columnar  structure). — A  well-known  igneous  rock  occurring  in 
the  Trap  and  Volcanic  series,  but  most  abundantly  in  the  former.  Basalt 
belongs  to  the  augitic  division  of  trap-rocks,  and  consists  essentially  of 
augite  and  felspar — the  former  predominating.  It  is  close-grained,  hard, 
usually  black,  and  frequently  columnar  ;  the  columns  or  rather  prisms 
being  three,  five,  or  more  sided,  regular  and  jointed.  The  columnar 
structure  seems  to  be  the  result  of  cooling,  and  the  columns  always  lie  at 
right  angles  to  the  cooling  surface  ;  but  the  columnar  structure  is  by  no 
means  essential  to  basalt,  which  also  occurs  tabular  and  massive,  and 
passes  insensibly  through  basaltic  clinkstone  and  basaltic  greenstone  to 
greenstone  proper.  The  typical  basalt  (like  that  of  Giant's  Causeway, 
Fingal's  Cave,  Sampson's  Ribs  near  Edinburgh,  &c,)  generally  contains 
crystals  of  the  olive-green  mineral  olivine,  disseminated  iron-pyrites,  and 
other  substances. — See  Trappean  Rocks. 

Basdltic. — Composed  of  basalt ;  containing  basalt.  Basaltiform,  re- 
sembling basalt  in  its  columnar  structure. 

Bdsanite  (Gr,  basanizo,  to  test ;  hence  basanos,  a  touchstone). — Lydian 
stone  or  touchstone  ;  a  variety  of  schistose  hornstone  formerly,  and  still 
occasionally,  used  for  testing  the  pvu-ity  of  gold.     Consists  of  upwards  of 
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75  silica,  with  lime,  magnesia,  carbon,  and  iron.  Also  a  name  given  by 
Brongniart  to  a  rock  having  a  base  of  basalt,  with  more  or  less  distinct 
crystals  of  angite  disseminated  through  it. 

Basilosaurus  (Gr.  hasileus,  a  king,  and  ^awrits,  lizard). — Literally  ''King 
of  the  Saurians,"  the  name  originally  given  by  Dr  Harlan  to  the  huge 
skeleton  (between  70  and  80  feet  long)  discovered  in  the  eocene  beds  of 
Alabama,  from  the  belief  that  it  was  of  saurian  affinity.  Now  known  to 
be  a  cetacean  or  whale,  and  termed  Zeuglodon,  which  see. 

Basin.  ^ — In  geology,  any  dipping  or  disposition  of  strata  towards  a  com- 
mon centre  or  axis  is  termed  a  basin,  trough,  or  syncline.  As  the  natural 
disposition  of  strata  is  less  or  more  horizontal,  such  basins  must  have  been 
formed  by  upheaval  and  subsidence  of  the  earth's  crust ;  and  just  in  pro- 
portion to  the  intensity  of  the  disturbing  causes,  so  we  find  basins  of 
greater  or  less  extent,  and  in  which  the  beds  dip  at  all  angles  towards  the 
axis  of  depression.  The  Tertiary  formations  often  occupy  limited  areas, 
and  fill  up  such  depressions  in  the  older  rocks  ;  hence  the  use  of  such 
phrases  as  "London  Basin,"  "Paris  Basin,"  "Vienna  Basin,"  &c.  In 
geography,  the  term  applies  to  the  whole  extent  of  valley-shaped  or  basin- 
shaped  country  drained  by  any  river  and  its  tributaries,  as  the  basin  of 
the  Forth,  &c. 

Basset  or  Basset  Edge. — A  miner's  term  for  the  outcrop  or  surface-edge 
of  any  inclined  stratum. — See  OuTcaop. 

Bastard  (Fr.) — Spurious;  not  genuine.  Often  applied  by  workmen  to 
rocks  and  minerals  that  are  impure,  or  contain  such  admixture  of  impu- 
rity as  to  render  them  economically  worthless  ;  as  "bastard  limestone," 
an  impure  siliceous  Umestone  incapable  of  being  converted  into  quickhme 
when  burnt  in  the  kiln. 

Bay  Salt. — A  general  term  for  coarse-grained  salt,  but  properly  applied 
to  salt  obtained  by  spontaneous  or  natural  evaporation  of  sea-water  in 
large  shallow  tanks  or  hays. 

Bath-Brick. — A  well-known  material  used  for  cleaning  and  polishing 
metal  goods  and  utensils.  It  is  manufactured  at  Bridgewater  from  a  tidal 
deposit  of  fine  siliceous  silt,  deposited  in  the  river  Parret  in  Somerset- 
shire, at  the  junction  of  the  fresh  and  salt  water.  "  The  peculiar  proper- 
ties of  this  material,"  says  Ansted,  "  are  probably  owing  to  the  siliceous 
cases  of  infusorial  animalcules  destroyed  by  the  salt  tidal- water  where  it 
meets  the  fresh  water  of  the  river." 

Bath-Stone. — A  familiar  term  for  the  "great  oolite"  which  is  exten- 
sively quarried  for  building  purposes  in  the  neighbourhood  of  Bath. — See 
Oolite. 

Bathymetrical  (Gr.  lathys,  deep,  and  metron,  measure). — Applied  to  the 
distribution  of  plants  and  animals  along  the  sea-bottom,  according  to  the 
depth  of  the  zone  (measuring  from  the  shore)  which  they  inhabit. — See 
Zone. 

Batrd,chia  (Gr.  hdtrachos,  a  frog). — A  subdivision  of  the  Reptilia,  com- 
prising the  frog,  toad,  salamander,  and  siren.  Batrachian  remains  seem 
to  range  from  the  Carboniferous  formation  upwards. — See  Keptilia. 
•  Batrdclinis  (Gr.  hdtidchos,  a  frog,  and  icluion,  footprint). — A  provi- 
sional genus  of  batrachian  or  frog-like  footprints  occurring  in  the  New 
Bed  or  Triassic  sandstones  of  Corncockle  Muir,  Dumfriesshire,  and  de- 
scribed by  Sir  W.  Jardine  in  his  Ich)iolo<jy  of  Annandale. 

Batracholites  (Gr.  latrachos,  frog,  and  lithos,  stone). — Fossil  remains  of 
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true  batrachians  or  animals  of  the  frog  kind.  "  The  skeletons,  vestiges  of 
the  soft  parts,  and  imprints  of  the  feet  of  several  genera  of  true  batrachi- 
ans," says  Man  tell,  "  occur  in  a  fossil  state  in  tertiary  deposits,  all  of 
which,  like  existing  races,  appear  to  belong  to  fresh-water  or  terrestrial 
species.  In  the  pliocene  or  newer  tertiary  strata,  on  the  banks  of  the 
llhine  at  CEningen,  and  in  the  fapier-lcokle,  of  the  Eifel,  several  species  of 
frog,  toad,  and  newt,  have  been  discovered.  Fossil  frogs  of  a  small  species, 
very  similar  to  the  recent,  occur  in  numbers  in  a  dark  shale,  overlaid  by 
basalt,  in  the  vicinity  of  Bombay." 

Beach.— The  shore  of  the  sea ;  the  strand.  Strictly  that  space  along 
^he  margin  of  a  tidal  sea  over  which  the  tide  rises  and  falls. — See  Raised 
Jeaches. 

Bechera. — One  of  Brongniart's  genera  of  fossil  plants  with  tumid  articu- 
late stems  and  verticillate  leaves  ;  now  merged  into  Asterophyllites. 

Bed. — This  term  is  usually  applied  both  by  geologists  and  quarrymen  to 
a  stratum  of  considerable  thickness,  and  of  uniform  homogeneous  texture 
— e.g.  "bed  of  sandstone,"  "bed  of  clay,"  &c.  Originally  and  strictly, 
however,  the  term  heel  referred  to  the  surface-junction  of  two  different 
strata,  and  seam  to  the  line  of  separation  between  them.  Thus  the  upper 
surface  of  a  stratum  may  be  smooth,  or  it  may  be  rough  and  irreg^ular,  and 
the  under  surface  of  the  stratum  deposited  on  it  must  partake  of  this 
smoothness  or  this  irregularity — this  is  hedding  ;  the  line  that  marks  the 
separation  between  two  strata  is  the  seam. 

Beetle-stone. — A  name  given  to  coprolitic  nodules  of  ironstone,  &c., 
from  the  fanciful  resemblance  (when  the  nodule  is  split  up)  of  the  enclosed 
coprolite,  and  its  radiating  films  of  calc-spar,  to  the  body  and  limbs  of  a 
beetle.  The  finest  specimens  are  found  in  the  ferriferous  shales  of  the 
Coal-measures— many  of  them  being  susceptible  of  a  fair  polish,  which 
materially  assists  in  bringing  out  the  beetle-like  aspects  of  the  fossil. 
— See  Septauia. 

Belemnite  (Gr.  heUmnos,  a  dart). — An  abundant  cretaceous  and  oolitic 
fossil,  apparently  the  internal  bone  or  shell  of  extinct  naked  cephalopoda 
alhed  to  the  squid  and  cuttle-fish.  Belemnites  are  usually  found  as 
straight,  solid,  tapering  (dart-like)  fossils  ;  but  occasionally  the  upper  or 
chambered  portion  is  attached,  and  even  in  some  instances  the  colouring 
matter  of  the  ink-bag  has  not  been  altogether  destroyed.  The  ^;e/i  of  the 
common  squid  {loligo)  is  a  slender  and  insignificant  organ  compared  with 
the  belemnite  and  its  extinct  congeners,  which  seemed  to  have  thronged 
the  seas  of  the  upper  secondary  period.  Upwards  of  eighty  species  have 
been  described,  and  nearly  one-half  of  these  occur  in  British  strata.  "  A 
belemnite,"  says  Dr  Buckland  {Bridgewater  Treatise),  "  was  a  compound 
internal  shell,  made  up  of  three  essential  parts,  which  are  rarely  found 
together  in  perfect  preservation.  First,  A  fibro- calcareous  cone-shaped 
shell,  terminating  at  its  larger  end  in  a  hollow  cone.  Secondly,  A  conical 
thin  homy  sheath  or  cup,  commencing  from  the  base  of  the  hollow  cone 
of  the  fibro-calcareous  sheath,  and  enlarging  rapidly  as  it  extends  outwards 
to  a  considerable  distance.  This  horny  cup  formed  the  anterior  chamber 
of  the  Belemnite,  and  contained  the  ink-bag  and  some  other  viscera. 
Thirdly,  A  thin  conical  internal-chambered  shell,  called  the  alveolus, 
placed  within  the  calcareous  hollow  cone  above  described.  This  cham- 
bered portion  of  the  shell  is  closely  allied  in  form,  and  in  the  principles 
of  its   construction,   both  to   the  Nautilus   and    Orthoceratite.     It    is 
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divided  by  thin  transverse  plates  into  a  series  of  narrow  air-chambers 
or  areolce  resembling  a  pile  of  watch-glasses,  gradually  diminishing 
towards  the  apex.  The  transverse  plates  are  outwardly  convex,  and  are 
perforated  by  a  continuous  siphvmcle,  placed  on  the  inferior  or  ventral 
margin." 

BelemnoteutMs  (Gr.  helemnos,  a  dart,  and  teuthis,  the  squid  or  cuttle- 
fish).— A  genus  of  the  Belemnite  family  of  cephalopods  occurring  in  the 
lias  and  oolite,  and  occasionally  so  well  preserved  that  the  receptacle  and 
ink-bag  have  been  found  in  their  natural  relative  positions,  together  with 
the  remains  and  impressions  of  the  mantle,  body,  tentacles  with  their 
hooks,  and  the  fins !  According  to  Mr  Woodward,  the  Belemnoteuthis 
had  eight  nearly  equal  arms,  each  furnished  with  twenty  to  forty  pairs 
of  hooks,  forming  a  double  alternating  row  ;  and  the  tentacles,  which  were 
not  longer  than  the  arms,  were  similarly  provided.  In  all  essential  points 
of  structure  it  is  most  nearly  related  to  the  existing  Calamaries  ( Teuthidce), 
but  in  consequence  of  its  posteriorly -pointed  shell,  its  fins  were  lateral  in- 
stead of  terminal,  whilst  the  chambered  structure  of  its  shell  and  the 
character  of  tentacles  show  that  it  must  be  regarded  as  a  type  distinct 
from  and  equal  in  importance  to  the  existing  Calamaries. 

Bellerophon. — An  extensive  genus  of  fossil  nautiloid  shells,  consist- 
ing of  a  single  chamber  like  the  living  Argonaut.  They  occur  in 
the  Silurian,  Devonian,  and  Carboniferous  strata— upwards  of  twenty 
species  being  met  with  in  the  mountain-limestone.  The  Bellerophontidce 
are  most  generally  regarded  as  belonging  to  the  Heteropoda,  and  allied  to 
the  Glass-shell  (carinaria) ;  though  by  some  they  are  considered  to  be  a 
simple  form  of  Cephalopod. 

Bell-IIetal. — A  well-known  alloy  of  copper  and  tin,  to  which  small  pro- 
portions of  other  metals  (zinc,  iron,  &c.)  are  occasionally  added,  according 
to  the  quality  of  the  tone  required — the  larger  the  proportion  of  copper 
the  graver  the  tone. 

Bell-Metal  Ore. — A  Cornish  miner's  term  for  Stannine  or  sulphuret  of 
tin,  in  allusion  to  its  brilliant  bell-metal  colour.  As  an  ore  it  consists 
essentially  of  tin  and  copper-pyrites. 

Bel6ptera  (Gr.  belos,  a  dart,  and  pteron,  wing). — A  curious  belemnite- 
looking  organism  occurring  in  Tertiary  strata,  and  evidently  the  internal 
bone  of  a  cephalopod,  but  less  pointed  than  the  belemnites,  and  having  a 
wing-like  projection  or  process  on  each  side  ;  whence  the  name.  As  a  genus 
it  holds  a  place  intermediate  between  the  Cuttle-fish  and  the  Spiruhrostra. 

Belosepia  (Gr.  belos,  a  dart,  and  sepia,  the  cuttle-fish). — A  provisional 
genus  of  short,  flattened,  belemnite-looking  organisms  occurring  in  tertiary 
strata,  and  evidently  the  internal  bone  or  shell  of  a  cephalopod  alhed  to 
the  existing  Sejna  ;  hence  the  name. 

Beloteuthis  (Gr.  belos,  a  dart,  and  teuthis,  a  squid  or  calamary). — A 
genus  of  flattened,  spear-head-shaped  belemnites  occurring  in  the  Lias, 
and  so  termed  from  their  apparent  affinity  to  the  squids  or  calamaries  of 
existing  seas. 

Berengellite. — One  of  the  mineral  resins  occurring,  according  to  Profes- 
sor Johnston,  in  largo  amorphous  masses,  having  a  conchoidal  fracture, 
dark-brown  colour  inclining  to  olive,  a  resinous  unpleasant  odour,  and 
bitter  taste.  It  consists  of  72.40  carbon,  9.28  hydrogen,  and  18.31  oxygen. 
It  is  said  to  form  a  lake  in  the  province  of  St  Juan  de  Berengela  in  South 
America,  and  is  used  at  Arica  to  caulk  vessels. 

88 


BEE  —  BIG 

Berg  (Swedish  herg,  a  mountain). — An  abbreviated  term  for  ice-berg, 

which  see. 

Berg-Mahl  (Swedish).— Literally  "  mountain -meal ;  "  a  recent  infusorial 
or  rather  microphytal  earth  of  a  whitish  colour  and  mealy  grain  ;  hence 
the  name,  and  hence  also  the  term  "fossil  farina"  by  which  it  is  occa- 
sionally designated.  Such  earths  are  of  common  occurrence  in  bog  and 
ancient  lake-deposits  (as  in  Finland,  Iceland,  San  Flora  in  Tuscany,  &c. ), 
and  consist  almost  exclusively  of  the  siliceous  shields  of  microscopic  plant- 
growths  (Diatoms)  and  of  Infusoria.  In  times  of  scarcity  the  Finns  and 
Laps  are  said  to  mix  the  herg-mahl  with  their  food,  just  as  the  Indians 
swallow  similar  clays  to  appease  the  cravings  of  hunger  ;  but  analysis  does 
not  seem  to  indicate  the  presence  of  any  nutritive  principle. 

BeryL — A  lapidary's  term  for  the  less  brilliant  and  colourless  varieties  of 
the  emerald — this  want  of  colour  arising  from  the  absence  of  chromium, 
which  gives  to  the  emerald  its  deep  rich  green.  The  finest  beryls  or 
aqvxi  marine  are  found  in  Siberia,  chiefly  in  druses  or  veins  in  granite,  along 
with  rock-crystal  or  tourmaline  and  topaz.  Some  crystals  exceed  a  foot 
in  length,  but  others  of  still  larger  dimensions  have  been  found  in  the 
United  States.  Esteemed  gems  also  occur  in  the  granites  of  Wicklow  and 
Aberdeen ;  in  Norway,  Bavaria,  the  tin-mines  of  Bohemia,  and  other 
localities. — See  Emerald. 

Beryx. — A  genus  of  ctenoid  fishes  belonging  to  the  Perch  family,  the 
living  species  of  which  inhabit  the  seas  of  Australia.  A  number  of  species 
have  been  obtained  from  the  chalk  of  the  south-east  of  England,  where  it 
is  one  of  the  most  common  ichthyolites,  and  known  to  the  quarrymen  by 
the  name  of  "Johnny  Dory."  The  specimens  are  short,  robust,  perch- 
like fishes  from  four  to  twelve  inches  long,  having  very  large  heads,  large 
eye-orbits,  broad  opercular  pieces  covered  with  sculptured  rays,  and  the 
margins  of  the  jaws  furnished  with  a  broad  band  of  brush-teeth.  The 
body  is  covered  with  large  round  scales  having  several  concentric  rows  of 
denticles,  and  the  single  dorsal-fin  has  several  spinous  rays  in  front  of  the 
soft  rays. 

Berzeline  (after  Berzelius,  the  chemist). — Seleniuret  of  copper,  occurring 
in  crystalline  dendritic  crusts  in  fissures  of  calc-spar  in  the  copper-mines 
of  Sweden  and  Saxony. 

Berzelite  (after  Berzelius). — A  name  given  to  several  minerals  in  honour 
of  the  great  Swedish  chemist.  The  Berzelite  of  KUhn  is  a  honey-coloured, 
massive  arseniate  of  lime  and  magnesia  ;  the  Berzelite  of  Levy  a  muriate 
of  lead — a  very  rare  mineral,  generally  known  as  Mendipile  from  its  occur- 
ring in  the  Mendip  Hills,  Somersetshire. 

Beyrichia  (after  M.  Beyrich). — A  genus  of  minute  phyllopodous  cmsta- 
ceans  belonging  to  the  family  Limnadiadce,  of  which  the  existing  Limnadia 
has  been  taken  as  the  type.  They  are  bivalved,  and  their  minute  three- 
lobed-like  coverings  occur  in  profusion  both  in  lower  and  upper  silurian 
strata,  but  more  abundantly  in  the  latter — where  hundreds,  from  the  size  of 
pin-heads  and  upwards,  may  be  seen  attached  to  the  crusts  of  Eurypterites, 
as  if  they  had  led,  like  many  of  their  existing  congeners,  a  parasitic  life 
on  crustaceans  and  fishes. 

Bi  (Lat.  his,  twice). — A  frequent  prefix  signifying  two,  twice,  or  in  twos ; 
as  himana,  two  -  handed  ;  biennial,  living  for  two  years,  or  occurring 
every  second  year  ;  bifurcate,  two-forked,  and  so  on. 

Bicuspid  (Lat.   his,  and  cusjns,  a  spear). — Two-pointed ;  two-fanged ; 
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two-pronged.  The  ''  false  molars  "  or  pre-molar  teeth  in  the  human  sub- 
ject are  frequently  termed  the  bicuspids. 

Biennial  (Lat,  his,  and  annus,  a  year). — In  Botany,  enduring  through- 
out two  years  and  then  perishing ;  applied  to  plants  which  do  not  bear 
flowers  and  seed  till  the  second  year,  and  then  die. 

Bifid  (Lat.  his,  twice,  and  findo,  fidi,  I  cleave). — Cleft  or  cloven  into 
two  ;  opening  with  a  cleft,  but  not  deeply  divided. 

Bifurcated,  Bifurcation  (Lat.  his,  and/ztrca,  a  fork). — Forked  ;  divided 
into  two  heads  or  branches. 

Bildteral  Symmetry  (Lat.  his,  both,  and  latus,  the  side).— That  con- 
struction in  vertebrate  animals  by  which  the  organs  of  the  body  are 
arranged  more  or  less  distinctly  in  pairs  on  each  side  of  the  body. 

Bimana  (Lat.  his,  twice,  and  manus,  hand). — Literally  two-handed.  In 
Zoology,  the  order  of  mammalia  of  which  Man  is  the  sole  representative  ; 
the  apes  and  monkeys  being  quadrumanous,  or  four-handed, — See  tabula- 
tions, "Animal  Scheme." 

Bind.— A  miner's  term  for  tough,  argillaceous,  or  clayey  shales  ;  but,  like 
many  other  local  terms,  not  very  precise  in  its  application. 

Binomial  System  (Lat.  his,  two,  and  nomen,  a  name). — That  system  in 
zoological  nomenclature,  according  to  which  every  animal  receives  two 
names — one  indicating  the  genus  to  which  it  belongs,  the  other  being  its 
own  specific  appellation.  Thus,  the  genus  Felis  includes  the  cat,  tiger, 
leopard,  panther,  lion,  &c.  ;  but  these  being  different  species,  are  each 
distinguished  by  a  second  term,  as  Felis  cattus,  the  common  cat ;  Felis 
tigris,  the  tiger  ;  Felis  leopardus,  the  leopard,  and  so  foi-th. 

Biology  (Gr.  hios,  life,  and  logos,  doctrine). — The  science  of  Life,  whether 
vegetable  or  animal,  embracing  botany  and  zoology  in  their  widest  accep- 
tation.— Biological,  relating  to  the  science  of  life  ;  life  in  all  its  mvdti- 
farious  manifestations  and  developments. 

Biolite  (after  M.  Biot). — Hausmann's  tei-m  for  the  rhomhohedral  talc-mica 
of  Mohs,  and  the  magnesia-mica  of  other  mineralogists. — See  MiCA. 

Bismuth  (Ger.  tvismuth).—OTie  of  the  metals,  having  a  reddish  silver- 
white  colour,  very  sectile,  non-malleable,  and  readily  fusible,  even  in  the 
flame  of  a  candle.  It  occurs  native,  associated  with  the  ores  of  cobalt, 
silver,  and  tin  ;  and  also  as  an  oxide,  vinder  the  name  of  hismnth  ochre  ;  as  a 
sulphuret,  called  hismuthine  or  bismuth  glance  ;  as  a  sulphuret  with  copper, 
known  as  copper  bismuth  ore  ;  with  copper  and  lead,  called  aciculite  or  needle 
ore;  and  in  several  other  less  important  combinations. — See  Fusible  Metal. 

Bismuth-blende. — Silicate  of  bismuth,  or  rather  a  mixture  of  silicate  of 
iron  and  bismuth,  with  phosphate  of  alumina.  Known  also  as  Eulytine, 
which  see. 

Bismuthine. — Sulphuret  of  bismuth  or  bismuth-glance ;  occurring  chiefly 
in  the  granitic  and  metamorphic  rocks,  either  in  long  longitudinally 
striated  prismatic  crystals,  or  massive,  or  disseminated  in  granular  or 
columnar  aggregates.  It  is  rather  soft,  sectile,  of  a  greyish  tin  colovu", 
and  consists  of  81.5  bismuth,  and  18.5  sulphur. 

BismutMte. — A  yellowish-grey  ore  of  bismuth,  occurring  disseminated 
or  in  investing  incrustations,  and  consisting  essentially  of  carbonate  of 
bismuth,  with  a  little  of  the  sulphate,  and  mixed  with  traces  of  iron, 
copper,  and  sulphuric  acid  as  impurities. 

Bitumen  (Gr.  ^nV ?/.■?,  the  pine  or  pitch- tree). — Mineral  pitch  or  tar.  As  a 
genus,  the  Bitumens  belong  to  the  family  of  "Mineral  resins,"  or  hydro- 
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carbons,  are  highly  inflammable,  and  bum  like  pitch  with  much  smoke 
and  flame.  They  occur  in  numerous  localities,  and  are  associated  with 
almost  every  foraaation,  from  the  Silurian  upwards.  They  appear  to  be 
natural  distillations  or  chemical  conversions  from  substances  of  organic 
origin  (animal  as  well  as  vegetable),  and  present  themselves  most  abun- 
dantly in  volcanic  districts.  At  the  same  time  it  must  be  noted,  that 
bituminous  exudations  take  place  among  Lower  Silurian  or  even  Cambrian 
strata,  formations  in  which  only  a  few  scattered  sea- weeds  and  zoophytes 
occur ;  and  hence  the  ingenious  surmise  of  M.  Abich,  that  in  such  cases 
bitumen  is  a  primitive  compound,  engendered  in  the  interior  of  the  earth, 
whence  it  arises  like  carbonic  acid  and  nitrogen,  of  which  the  real  origin 
is  also  unknowm.  Be  this  as  it  may  (though  the  occurrence  of  anthracites 
in  these  early  formations  would  seem  to  negative  the  notion),  there  can  be 
no  doubt  of  the  organic  origin  of  bitumen  in  a  majority  of  instances.  In 
its  purest  and  most  fluid  state  it  constitutes  naphtlui  (86  carbon,  14  hydro- 
gen) ;  when  of  the  consistence  of  oil,  it  is  known  as  'petroleum  (1  to  8  per 
cent  of  nitrogen,  oxygen,  and  ashes) ;  in  its  next  stage  of  inspissation  it 
is  called  maltha,  or  slaggy  mineral  pitch  ;  then  elaterite  or  elastic  bitumen  ; 
and  ultimately  it  becomes  indurated  into  asphalt,  which  varies  consider- 
ably in  purity— some  specimens  yielding  from  8  to  14  per  cent  of  oxygen 
and  nitrogen,  and  from  4  to  6  per  cent  of  inorganic  ashes. 

Bituminous,  &c.  (See  Bitumen). — Containiifg  bitumen,  or  having  the 
properties  of  bitumen  ;  hituminiferoiis,  yielding  bitumen  naturally,  or  by 
distillation;  hitaminaied,  impregnated  or  prepared  with  bitumen  ;  hitiimin- 
ise,  to  prepare  or  coat  with  bitumen  ;  and  hitumiiiisation,  the  natural  pro- 
cess of  being  converted  into  bituminous  matter,  as  vegetable  debris  into 
coal. 

Bitterspar. — Known  also  as  Ehomb-spar  ;  a  mineralogical  term  for  the 
larger-grained,  distinctly  crystallised,  and  cleavable  varieties  of  dolomite, 
which  see.  "Bitterspar,  it  has  been  well  remarked,  bears  the  same 
relation  to  dolomite  and  magnesian  limestone  that  calcareous  spar  does  to 
common  limestone." 

Bivalve  (Lat.  his,  and  valvce,  folding  doors). — Applied  to  mollusca  that 
have  two  valves  or  shells,  as  the  cockle  and  mussel ;  in  contradistinction  to 
those  that  are  one-shelled  {univalve)  and  many-shelled  {multi-valve). 

Black-Band. — A  Scotch  miner's  term  for  those  ironstones  (clay  carbon- 
ates) of  the  coal-measures  which  contain  coaly  matter,  sufficient  to  calcine 
the  ore  without  any  artificial  addition  of  fuel. — See  Ihonstone. 

Black-Chalk. — A  soft  black  or  bluish  black  clay  or  shale,  occurring  in 
subordinate  layers  in  several  formations,  and  owing  its  colour  and  softness 
to  the  presence  of  from  10  to  15  per  cent  of  carbon ;  e.g.,  Italian  Chalk, 
German  Chalk,  &c. 

Black- Jack. — A  Derbyshire  miner's  term  for  the  sulphuret  of  zinc ;  the 
Blende  of  the  mineralogist,  which  see. 

Black-Lead. — A  familiar  term  for  Graphite,  from  its  resemblance  to 
the  metal  lead  ;  called  also,  for  the  same  reason.  Plumbago,  which  see. 

Black-Wad. — An  earthy  ore  of  manganese,  more  commonly  known  as 
Wad,  which  see. 

Blanching  (Fr.  blanche,  white). — The  process  of  whitening  the  leaves 
and  stems  of  plants  by  excluding  the  light. — See  Etiolate. 

Blende  (Ger.  hlenden,  to  dazzle). — A  term  applied  by  mineralogists  to 
several  minerals  having  a  peculiar  lustre  or  glimmer,  as  horn-blende,  zinc- 
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blende,  ruby-blende,  &c.  ;  but  now  chiefly  applied  to  a  metallic  ore  of 
zinc — the  sulphuret  or  "  black-jack  "  of  the  English  miner. 

Blind-Coal. — A  miner's  term  for  anthracite,  and  for  those  varieties  of 
common  coal  which  have  been  in  a  great  measure  deprived  of  their  bitu- 
men, and  hence  bum  away  hlhidly,  or  without  flame  and  light. 

Blood-Stone. — Known  also  as  heliotrope  ;  a  variety  of  Calcedony  of  a 
dark-green  colour,  and  sprinkled  with  deep-red  spots  ;  hence  its  name. — 
See  Heliotrope. 

Blowers.  —  In  coal  mining,  the  puffs  or  jets  of  carburetted  hydrogen 
given  off  by  fissures  in  the  coal  during  the  operations  of  the  miner.  These 
discharges  are  frequently  emitted  with  considerable  force,  and  many  are 
of  long  continuance,  evincing  that  certain  coal-seams  are  still  undergoing 
the  chemical  process  of  mineralisation  or  metamorphosis. 

Blue  John. — A  miner's  term  for  Fluor  or  Derbyshire  spar,  which  see. 

Blue-Vitriol.— A  familiar  term  for  sulphate  of  copper,  in  contradistinc- 
tion to  green-vitriol,  or  sulphate  of  iron. 

Bluffs.— An  American  term  for  high  banks,  presenting  a  precipitous 
front  to  the  sea  or  to  a  river,  as  the  Bluffs  of  the  Mississippi. 

Bog  (Celtic,  soft). — In  Scotland  and  Ireland  the  common  designation  for 
a  wet  spongy  morass,  chiefly  composed  of  decayed  vegetable  matter.  Bog- 
earth,  soils  consisting  of  light  siliceous  sand,  with  a  large  proportion  of 
decomposed  vegetable  mattfer. 

Bog-Butter. — A  name  given  to  fatty  spermaceti-like  masses,  occasionally 
found  in  the  peat-mosses  of  Ireland  and  Scotland,  apparently  varieties  of 
adipocerite,  which  see. 

Bog-Iron-Ore. — A  porous  ferruginous  deposit  occurring  at  the  bottom  of 
many  bogs  and  peat-mosses,  and  occasionally  in  such  quantities  as  to  be  of 
industrial  importance.  In  general,  bog- iron  forms  a  thin  cake  or  pan  of  iron- 
peroxide,  and  evidently  results  from  the  decomposition  and  precipitation 
of  the  carbonates  and  oxides  of  iron  held  in  solution  by  the  waters  of  the 
morass,  and  which  have  been  carried  thither  by  springs  and  other  dis- 
charges of  water.  By  the  decay  of  the  vegetable  matter,  certain  acids 
(carbonic,  crenic,  &c.)  are  formed,  and  a  number  of  chemical  changes  and 
interchanges  are  set  agoing,  which  results  in  the  precipitation  of  the  ore  in 
question.  Ehrenberg  has  detected  numerous  infusorial  forms  in  bog- iron, 
but  these  can  only  be  considered  co-ordinate  with,  and  not  the  primal 
cause  of  the  formation  in  question.  For  an  account  of  the  chemical 
actions  and  reactions  concerned  in  the  formation  of  bog-iron,  and  for  con- 
siderations connected  with  its  formation,  as  bearing  on  the  origin  of  iron- 
stone in  general,  see  Bischof  s  Physical  and  Chemical  Geology,  vol.  i. 

Bog- Wood. — The  trunks  and  larger  branches  of  trees  dug  up  from  peat- 
bogs. The  term  is  usually  applied  to  the  "  black-oak  "  obtained  from  the 
bogs  of  Ireland  and  Scotland,  and  which  derives  its  ebony  colour  from  an 
inpregnation  of  iron. 

Bohemia,  in  Central  Europe,  rendered  classical  in  geology  from  its  con- 
taining one  of  the  most  complete  and  intelligible  known  developments  of 
Silurian  strata,  which  have  been  made  the  subject  of  an  admirable  mono- 
graph by  M.  Barrande — Systhne  Silun^n  de  Boheme. 

Boiling  Point.  —  The  precise  temperature  at  which  a  liquid  begins  to 
hail  or  bubble  up  under  the  influence  of  heat.  The  boiling  points  of 
liquids  are  constant  under  precisely  the  same  circumstances.  The  causes 
which  induce  variation  az'e  increased  or  diminished  atmospheric  pressvire, 
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the  greater  or  less  depth  of  the  liquid,  and  the  nature  of  the  vessel  in 
which  it  is  contained.  Thus,  the  boiling  point  of  water  under  ordinary 
circumstances,  at  the  level  of  the  sea,  is  212°  Fahr. ;  but  it  will  boil  and 
bubble  up  at  a  much  lower  temperature  on  the  top  of  a  high  mountain,  in 
consequence  of  diminished  pressure ;  it  will  also  boil  sooner  and  more 
quietly  in  a  rough- surfaced  vessel  than  in  a  smooth  and  polished  one  ;  and 
also  more  quickly  in  a  shallow  vessel,  in  consequence  of  the  less  resistance 
by  the  superincumbent  water  to  the  escape  of  steam.  The  boiling  point  is 
also  raised  considerably  by  saline  admixture,  so  that  pure  water,  which 
boils  at  212°,  requires  285°  when  fully  saturated  with  salt.  In  vacuo,  all 
liquids  boil  at  a  temperature  124°  lower  than  in  the  open  air,  at  the  ordinary 
pressure  of  the  atmosphere.  From  these  facts  the  reader  may  readily 
infer  the  enormous  temperature  to  which  water  may  be  heated  in  the  depth 
of  the  earth  without  boiling  or  passing  off  in  vapour,  and  may  also  judge 
of  the  terrific  force  with  which  it  must  explode  or  pass  off  in  steam  as  it 
approaches  the  vents  and  orifices  of  volcanoes. 

Bolderberg  Beds. — The  sands  and  gravels  of  the  Bolderberg  hill,  about 
forty  miles  E.N.E.  of  Brussels,  are  the  Belgian  representatives  of  the 
middle  or  eocene  tertiaries,  and  often  referred  to  by  geologists. 

Bole  (Gr.  bolos,  a  clod  or  lump  of  earth). — A  term  somewhat  loosely 
applied  by  geologists  to  friable  clayey  shales  or  earths,  usually  highly 
coloured  by  peroxide  of  iron  ;  hence  their  yellow-red  and  brownish-black 
colours.  In  Mineralogy  the  term  is  applied  to  certain  hydrous  silicates  of 
alumina  and  iron  peroxide,  in  various  proportions,  e.g.  42  silica,  24 
alumina,  and  24  water,  with  traces  of  lime  and  magnesia.  When  the 
magnesia  is  in  notable  proportion,  the  boles  become  greasy  or  soapy 
in  feel  ;  hence  the  terms  "  mountain-soap,"  the  "  fett-bol "  of  the 
Germans,  and  the  "Sinopian"  and  "Lemnian  earths"  of  antiquity,  which 
see. 

Boldgnian  or  Bolognese  Stone.— A  radiated  variety  of  sulphate  of  barytes, 
found  near  Bologna,  which,  after  being  heated  and  placed  in  the  sun's  rays, 
phosphoresces  in  the  dark. 

Bone  Bed. — A  term  applied  to  several  thin  strata  or  layers,  from  their 
containing  innumerable  fragments  of  fossil  bones,  scales,  teeth,  coprolites, 
and  other  organic  debris.  One  of  the  best  known  is  that  which  caps  the 
New  Red  Sandstone  in  the  south  of  England.  It  is  found  at  Axmouth  in 
Devonshire,  and  at  Westbury  and  Aust  in  Gloucestershire — places  fully 
sixty  miles  apart — the  bed  itself  never  being  more  than  two  or  three  feet 
thick,  and  frequently  only  as  many  inches.  Another  occurs  at  the  junc- 
tion of  the  Upper  Silurian  and  Old  Red  Sandstone  in  Herefordshire.  It  is 
rarely  more  than  a  foot  thick,  and  often  only  one  or  two  inches,  and  has  been 
traced  at  intervals  over  a  space  of  forty- five  miles,  from  Pyrton  Passage  to 
the  banks  of  the  Teme  near  Ludlow. 

Bone  Breccia. — A  conglomerate,  or  rather  admixture  of  fragments  of 
limestone  and  bones,  cemented  together  into  a  hard  rock  by  a  reddish 
calcareous  concretion,  and  occurring  in  caverns,  fissures,  and  the  like,  of 
later  tertiary  date.  This  breccia  is  found  in  almost  all  the  islands  on  the 
shores  of  the  Mediterranean  Sea,  as  at  Gibraltar,  Cette,  Nice,  Corsica, 
Palermo,  &c.  ;  in  many  of  the  ossiferous  caverns  of  Europe  ;  and  similar 
admixtures  occur  also  in  the  bone  caves  of  England.  Bone  breccias  of 
analogous  date,  but  containing  the  bones  of  marsupial  animals  only,  have 
been  found  in  the  caves  of  Australia. — See  Ossiferous  Caverns. 
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Bone  Earth.  —  The  earthy  or  mineral  part  of  bones,  which  consists 
chiefly  of  the  phosphate  of  lime. 

Boracic  Acid.  —  The  sassoline  of  some  mineralogists;  a  compound  of 
boron  and  oxygen  occurring  in  minute  pearly  scales  in  crusts,  or  stalactitic 
aggregates,  in  the  neighbourhood  of  hot  springs  and  volcanoes.  Upwards 
of  200,000  lb.  are  annually  obtained  from  the  hot  springs  or  lagoni  of 
Tuscany,  by  evaporating  the  water. 

B6racite.  —  Borate  of  magnesia ;  an  anhydrous  compound  of  magnesia 
and  boracic  acid,  consisting  of  30.2  magnesia  and  69.8  boracic  acid.  It  is 
usually  associated  with  gypsum  ;  but  a  compact  variety  occurs  in  Germany, 
forming  beds  with  rock-salt  and  gypsum. 

Borax. — Native  borate  or  bi-borate  of  soda,  found  associated  with  rock- 
salt  in  loose  crystals  in  the  clay  on  the  shore  of  certain  lakes  in  Thibet  and 
Nepaul,  in  South  America  and  in  Ceylon.  In  its  rough  or  impure  state 
it  is  known  as  tincal,  and  from  this  the  pure  borax  of  commerce  is  derived. 
Borax  forms  the  most  valuable  reagent  for  blowpipe  experiments  ;  is  used 
in  the  preparation  of  fine  glass,  in  medicine,  and  in  South  America  as  a 
flux  for  smelting  copper. 

Bord. — A  miner's  term  for  the  face  of  coal  parallel  to  the  natural  fissures, 
in  contradistinction  to  End,  which  is  at  right  angles  to  the  natural  fissuring. 

Bore. — A  violent  rush  of  tidal  water ;  the  advancing  edge  or  front  of  the 
tidal  wave  as  it  ascends  a  river  or  estuary ;  e.g.,  the  ''bore"  of  the  Ganges, 
the  Severn,  &c. 

Bornia. — Sternberg's  term  for  a  genus  of  coal-measure  plants  with  ver- 
ticillate  leaves ;  the  same  as  the  Asterophyllites  equisetiformis  of  Brongniart 
and  Lindley, 

Boruite. — The  ''purple  copper"  and  *' variegated  copper"  of  some 
mineralogists ;  an  ore  of  copj^er  of  a  reddish  pinchbeck  colour  and  pale- 
blue  tarnish ;  mostly  found  massive  and  disseminated  in  rocks  of  various 
ages,  as  in  the  copper-slate  of  Germany,  the  crystalline  schists  of  Norway, 
&c.  ;  and  consisting  of  about  60  copper,  14  iron,  and  26  sulphur. — See 
Copper, 

Boron. — In  chemistry  one  of  the  elementary  substances ;  the  indecom- 
posable base  of  boracic  acid,  from  which  it  was  obtained  by  Davy,  by  the 
action  of  the  voltaic  battery. 

Boss  (Fr.  hosse). — A  knob  or  protuberance;  a  convenient  term  in  Geology 
for  rounded  masses  of  rock  that  have  resisted  denudation,  for  sudden 
mound-like  swellings  of  quaquaversal  strata,  and  for  sudden  protrusions 
of  trap  or  other  igneous  rock. 

Bothrodendron  (Gr.  hothros,  a  pit  or  cavity,  and  dendron,  a  tree). — A 
genus  of  coal-measure  stems  with  dotted  surfaces,  and  distinguished  from 
sigillaria  and  stigmaria  by  two  opposite  rows  of  deep  oval  concavities  which 
appear  to  have  been  made  by  the  bases  of  large  cones  or  seed-bracts 
{Fossil  Flora,  vol.  ii.)  In  the  Ulodendron  (which  see)  the  pit-like  scars  are 
rounder  and  more  closely  placed,  while  the  surface  of  the  stem  is  covered 
with  tesselated  scales  like  the  lepidodendron,  and  not  dotted. 

Botryoidal  (Gr.  lotn/s,  a  bunch  of  grapes). — Applied  to  certain  concre- 
tionary forms,  as  those  occurring  in  the  magnesian  limestones  of  Durham, 
the  haematites  of  Westmoreland,  kc,  which  resemble  clusters  of  grapes. 

Botr^olite  (Gr.  hotrys,  a  bunch  of  grapes,  and  litho.%  stone). — A  variety 
of  iJatkolite,  or  borate  of  lime,  occurring  in  small  botryoidal  or  reniform 
crusts  in  the  magnetic  iron-ore  of  Arendal  in  Norway. 
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Bottom  Beds. — A  term  occasionally  employed  by  English  geologists  to 
designate  those  partially  or  doubtfully  fossiliferous  strata  which  immediately 
imderlie  the  Silurian  system  in  Wales.  They  constitute  the  Lower  Cam- 
brian formation  of  Sedgwick,  and  embrace  the  Bangor  slates,  Harlech 
grits,  and  Llanberis  schists. 

Boulders  (Sax.) — Any  rounded  or  water-worn  blocks  of  stone,  which 
would  not,  from  their  size,  be  regarded  as  pebbles  or  gravel,  are  termed 
houlders.  The  name,  however,  is  usually  restricted  to  the  large  water- 
worn  and  smoothed  blocks    (''erratic  blocks")    found  imbedded  in  the 

ys  and  gravels  of  the  Drift  formation  of  the  Pleistocene  epoch. 

Boulder  Clay. — A  term  in  frequent  use  by  British  geologists  to  desig- 
nate those  stiff,  tenacious,  unlaminated  clays  of  the  glacial  or  "Drift" 
epoch,  which  are  widely  spread  over  Great  Britain,  and  easily  distinguish- 
able from  other  clays  by  the  numerous  boulders  and  pebbles  interspersed 
throughout  their  mass.  These  water-worn  blocks  have  evidently  been 
dropt  in  deep  water  from  floating  ice,  and  have  settled  in  the  clayey  silt, 
without  regard  to  specific  gravity,  or  any  other  arrangement.  The  clay 
itself  usually  partakes  of  the  colour  of  the  formations  from  whose  imme- 
diate waste  it  has  been  derived :  red  in  old  red  sandstone  tracts,  dark- 
blue  in  coal-bearing  districts,  and  creamy  or  chalky  white  in  oolite  and 
chalk  areas. — See  Drift. 

Bourgueticrinus  (after  M.  Bourguet). — A  genus  of  encrinites  occurring 
in  the  chalk  and  lower  tertiaries,  and  much  resembling  Apiocrinus,  tmder 
which  it  was  at  one  time  included. 

Boiirnonite.  —A  plumbo-cupreous  sulphuret  of  antimony,  named  after 
Count  Boumon,  who  first  discovered  it  at  EndeUion  in  Cornwall,  and 
hence  known  also  as  Endellionite.  It  is  of  a  steel-grey  colour,  and  occurs 
in  thick  tabular  crystals  or  massive  in  granular  aggregates,  and  consists  of 
41.8  lead,  12.9  copper,  26  antimony,  and  19.3  sulphur. 

B6vey  Coal. — A  local  designation  for  the  tertiary  lignite  or  brown  coal 
which  occurs  at  Bovey  in  Devonshire,  where  it  is  worked  for  the  potteries. 
There  are  several  beds,  varying  from  two  to  sixteen  feet  in  thickness,  and 
interstratified  with  clays — the  whole  forming  a  local  deposit  of  limited 
extent.  The  lignite  appears  in  every  degree  of  purity,  from  the  woody- 
looking  "board  coal"  of  the  miner  to  a  soft  earthy  mass  almost  undistin- 
guishable  from  peat.— See  Lignite. 

B6vid83  (Lat.  hos,  hovis,  an  ox).  —  The  ox  tribe ;  a  well-known  family 
of  ruminants,  whose  remains  are  not  known  to  occur  in  deposits  of  older 
date  than  the  pliocene  and  pleistocene  tertiaries.  "At  those  periods," 
says  Owen,  "there  existed  in  Britain  a  very  large  species  of  bison  {Bison 
priscus),  and  a  large  species  of  ox  {Bos  antiquus)  from  fresh-water  pliocene 
beds ;  whilst  a  somewhat  smaller  but  still  stupendous  wild  ox  ( B. prim  i genius) 
has  left  its  remains  in  pleistocene  marls,  both  in  England  and  Scotland. 
With  this  was  associated  an  aboriginal  British  ox  of  much  smaller  stature, 
and  with  short  horns  {B.  longlfrons),  which  continued  to  exist  until  the 
historical  period,  and  was  probably  the  source  of  the  domesticated  cattle  of 
the  Celtic  races  before  the  Roman  invasion.  A  buffalo  not  distinguishable 
from  the  musk  kind  {Buhalus  mosckatus),  now  confined  to  the  northern 
latitudes  of  North  America,  roamed  over  similar  latitudes  of  Europe  and 
Asia,  in  company  with  the  hair-clad  elephants  (Mammoths)  and  rhino- 
ceroses."— British  Fossil  Mammals. 

BracMdpoda  (Gr.  hrachion,  an  arm,  and  fous,  podos,  a  foot). — A  numev- 
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ous  order  of  moUusca,  including  equal  and  unequal  valved  genera,  and 
having  one  shell  placed  on  the  back  of  the  animal,  and  the  other  in 
front.  They  have  no  special  breathing  organs,  but  the  mantle  performs 
that  office  :  they  take  their  name  from  two  long,  spiral,  ciliated  arms,  de- 
veloped from  the  sides  of  the  mouth,  which  they  can  uncoil  and  protrude, 
and  with  which  they  create  currents  that  bring  them  food  ;  e.g.,  terebratula, 
spirifer,  productus,  &c.— See  Mollusca  and  Palliobeanchiata. 

BracMolites  (Gr.  hrachion,  an  arm,  and  I'dhos,  stone). — A  fossil  zoophyte 
or  bryozoon  occurring  abundantly  in  the  chalk  of  the  south  of  England, 
presenting  a  puckered  or  folded  fungiform  appearance,  and  furnished 
with  radical  and  lateral  processes;  whence  the  name. — See  Mr  Toulmin 
Smith's  Memoir  on  the  Ventriculidoe. 

Brachy. — A  Greek  word  signifying  short,  and  frequently  made  use  of 
in  scientific  compounds  ;  as  hrachyuroiis,  short-tailed  ;  hrachypteryx,  short- 
winged  ;  hrachycera,  short-homed,  &c. 

Brachyphyllum(Gr.  hrachys,  short,  wadiphyllum,  leaf). — A  coniferous-look- 
ing plant  occurring  in  terminal  twigs  and  branches  in  the  oolitic  formation, 
and  so  called  from  the  short,  ovate,  ribless,  scale-like  leaves  which  surround 
the  branches.  Judging  from  its  leaves  and  general  aspect,  Lindley  would 
ally  it  with  the  Araucaria,  Callitris,  and  Dacrydium. 

Brachyiira  (Gr.  hrachys,  short,  and  oura,  tail). — A  sub-order  of  the 
Decapod  crvistaceans,  in  which  the  abdomen  is  always  converted  into  a 
short  jointed  tail,  quite  destitute  of  terminal  appendages,  and  bent  round 
so  as  to  fold  closely  under  the  breast,  as  in  the  common  edible  crabs.  The 
brachyura  are  not  known  in  a  fossil  state  earlier  than  the  Lower  Cretaceous 
or  Greensand  period. 

Bracklesham  Beds.— A  series  of  lower  tertiary  sands  and  clays  immedi- 
ately overlying  the  London  clay,  and  so  called  from  being  well  exposed  at 
Bracklesham  Bay,  near  Chichester,  in  Sussex.  They  contain  the  gigantic 
cerithium,  volutes,  cowries,  bones  of  fishes,  crocodiles,  and  sea-serpents ; 
and  thus  seem  to  favour  the  idea  of  a  warm  climate  having  prevailed  in 
these  latitudes  during  the  period  of  their  deposit. 

Bradford  Clay. — A  member  of  the  Oolitic  system,  equivalent  with,  or 
immediately  overlying,  the  Great  Oolite.  It  is  well  developed  near  Brad- 
ford, and  consists  of  a  pale  greyish  clay,  slightly  calcareous,  and  enclosing 
thin  slabs  of  tough  brownish  limestone.  It  rarely  exceeds  sixty  feet  in 
thickness,  and  is  remarkable  for  the  number  of  its  Apiocrinites,  which  are 
consequently  sometimes  termed  the  "Bradford  Encrinite." 

Brard's  Process.— A  method  adopted  by  M.  Brard  to  discover  in  a  short 
time  the  relative  resistance  offered  by  different  kinds  of  rock  to  the  action 
of  damp  and  frost,  and  therefore  to  determine  their  durability  with  re- 
ference to  exposure.  It  consists  in  boiling  small  cvibes  of  the  stones  to  be 
tested  in  a  saturated  solution  of  sulphate  of  soda  (Glaubei*'s  salts),  and 
then  suspending  them  for  four  or  five  days  in  the  open  air.  As  they  diy 
they  become  covered  with  an  effloresence  of  crystals,  which  must  be  suc- 
cessively washed  off  till  the  effiorescence  ceases.  If  the  stone  resists  the 
decomposing  action  of  damp  and  frost,  the  salt  does  not  force  out  any 
portions  of  the  stone  with  it ;  on  the  other  hand,  if  it  yields  to  this  action, 
small  fragments  will  bo  perceived  to  separate  themselves,  and  the  cube  will 
gradually  lose  its  angles  and  sharp  edges.  The  amount  of  this  disinte- 
gration affords,  according  to  the  author  of  the  process,  a  criterion  of  what 
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would  be  produced  in  course  of  time  by  the  action  of  the  weather.  Ac- 
cording to  other  authorities,  the  expansion  of  water  under  frost,  and  the 
almost  inappreciable  expansion  of  Glauber  salt  while  crystallising,  are 
80  very  different  things,  that  the  one  cannot  by  any  means  be  taken  as  a 
test  of  the  effects  of  the  other. 

Brash.^7"  In  almost  every  country,"  says  Sir  Charles  Lyell,  'Hhe  allu- 
vium consists  in  its  upper  part  of  transported  materials,  but  it  often  passes 
downwards  into  a  mass  of  broken  and  angulai*  fragments,  derived  from  the 
subjacent  rocks.  To  this  mass  the  provincial  name  of  'rubble' or 'brash* 
is  given  in  many  parts  of  England.  It  may  be  referred  to  the  weathering 
or  disintegration  of  stone  on  the  spot, — the  effects  of  air  and  water,  sun 
and  frost,  and  chemical  decomposition." — See  Cornbrash. 

Brattice. — In  coal-mining,  an  underground  wall  or  partition  made  of 
wood,  or  faced  up  with  wood,  to  prevent  the  escape  of  gases  or  water,  or 
to  alter  the  current  of  ventilation. 

Breast.— A  miner's  term  for  the  face  or  front  of  a  coal-seam  at  which 
he  is  working. 

Breccia  (Ital.  a  crumb  or  fragment). — A  term  applied  to  any  rock  com- 
iiosed  of  an  agglutination  of  amjidar  fragments,  as  "volcanic  breccia," 
• '  osseous  breccia,"  "  calcareous  breccia,"  &c.  A  breccia,  or  hrecciated  rock, 
differs  from  a  conglomerate  in  having  its  component  fragments  irregular 
and  angular,  whereas  the  pebbles  of  the  latter  are  rounded  and  water-worn. 
The  origin  of  many  breccias  and  breccio-conglomerates  is  extremely 
})uzzling  to  geologists.  Many  of  them  seem  to  point  to  the  action  of  frost 
on  exposed  rock-surfaces,  and  to  the  transporting  power  of  ground  and 
river  ice  for  their  deposit  in  water ;  e.g.  the  Permian  Breccias  of  Devon 
and  Annandale. 

Breithauptite  (after  Breithaupt). — Antimonial  nickel ;  occurring  in  the 
Hai-tz  with  ores  of  cobalt,  lead,  zinc,  and  pyrargyrite  ;  either  crystalline, 
arborescent,  or  disseminated  ;  of  a  light  copper-red,  with  a  A^olet-blue 
tarnish  ;  and  consisting  of  31.4  nickel,  and  68.6  antimony. 

Brewsterite  (after  Sir  D.  Brewster).— One  of  the  Zeolite  family,  occur- 
ring in  short  prismatic  crystals,  formed  by  several  vertical  prisms,  and 
consisting  of  54  silica,  17  alumina,  8.7  strontia,  6.4  baryta  with  lime,  and 
13.5  water. 

Brick-Clay. — The  familiar  term  for  any  clay  used  in  the  manufacture  of 
bricks,  tiles,  and  the  like.  A  good  hrick-clay  consists  of  a  tolerably  pure 
silicate  of  alumina,  combined  with  sand  in  various  proportions,  and  free 
from  lime  and  other  alkaline  earth,  of  which  there  ought  not  to  be  more 
than  2  per  cent, — more  than  this  acting  as  a  flux  in  the  brick-kiln.  A 
little  iron  is  also  present  in  most  varieties  ;  hence  the  red  colour  of  the 
bricks  as  the  iron  passes  into  the  state  of  peroxide.  Brick-clays  are  gene- 
rally superficial  deposits,  but  may  also  be  obtained  from  any  of  the  strati- 
fied formations. In  geological  classification,  the  term  "  Brick-clay "  is 

frequently  used  in  contradistinction  to  that  of  "  Boulder  clay  "—meaning 
thereby  those  finely  laminated  clays  of  the  Pleistocene  epoch  which  imme- 
diately overlie  the  true  boulder-clay,  and  have  evidently  been  derived  from 
it  by  the  wasting  and  re-assorting  agency  of  water, 

Bristol-Stone,  or  Bristol-Diamond.— A  familiar  term  for  small  brilliant 
crystals  of  quartz  or  rock-cr}'stal,  occurring  in  the  limestones  of  Clifton, 
near  Bristol. 
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Brittleness. — ^That  quality  of  minerals  and  other  solids  by  which  they 
admit  of  being  easily  broken  into  fragments.  The  opposite  of  tough  or 
tenacious  :  thus  a  substance  may  be  hard  yet  brittle,  be  soft  and  yet  tenacious. 

Brdiniue  (Gr.  bromos,  a  stench). — One  of  the  non-metallic  elements,  dis- 
covered by  M.  Balard  of  Montpelier  in  1826.  It  occurs  in  the  state  of  a 
deep-red  liquid,  having  a  fetid  odour  somewhat  resembling  chlorine,  and 
is  usually  obtained  from  the  unciystallisable  residuum  of  sea  water  called 
bittern.  It  is  found,  however,  not  only  in  sea  water,  but  in  several  salt 
springs,  as  well  as  in  certain  marine  plants  and  animals. 

Bromite. — Bromic-silver,  an  ore  of  silver  occurring  in  olive-green  grains, 
and  consisting  of  57.5  silver  and  42.5  bromine.  It  is  often  mixed  with 
carbonate  of  lead,  peroxide  of  iron,  and  clay,  and  is  found  in  the  silver 
mines  of  Mexico  and  South  America,  where  it  is  termed  verde  jjlata,  or 
'^  green  silver." 

Brongniartin  (after  Brongniart),  known  also  as  Glauberite. — A  double 
sulphate  of  soda  and  lime — a  rare  salt,  occurring  in  connection  with  rock- 
salt  and  clay. 

Brdntes  (Gr.  brontes,  a  giant). — A  genus  of  Devonian  trilobites,  especially 
characterised  by  their  broad,  radiating,  fan-hke  tail,  and  so  termed  from 
their  great  size  compared  with  the  other  genera  of  the  family.  Little  is 
known  of  the  true  form  of  the  head  or  disposition  of  the  eyes. 

Brontoz6iim  (Gr.  brontes,  a  giant,  and  zoon,  an  animal), — A  provisional 
name  given  by  Professor  Hitchcock  to  certain  gigantic  bird-like  footmarks 
discovered  in  the  new  red  sandstone  of  Massachusetts  and  Connecticut, 
Some  of  these  footmarks,  as  those  of  the  B.  parallelum,  are  fully  20  inches 
in  length,  with  a  corresponding  breadth  or  divarication  of  the  toes. — 
{Sillhnan' s  Joiwnal  for  1847. ) 

Bronze  (Fr.) — A  well  and  anciently-known  alloy  of  tin  and  copper — the 
proportions  of  the  admixture  varying  according  to  the  purposes  to  which 
it  was  to  be  applied,  and  the  hardness  and  toughness  depending  more  on 
the  mode  of  tempering  than  on  the  relative  quantities  of  the  ingredients. 
Ancient  bronze  usually  contains  from  4  to  15  per  cent  of  tin. 

Bronzite. — A  variety  of  diallage  or  schiller-spar,  so  called  from  its 
metallic  lustre  and  pinchbeck  or  clove-brown  colour.  It  differs  from  dial- 
lage and  schiller-spar  in  being  less  fusible,  and  also  by  its  greater  hardness 
and  specific  gravity. — See  Schiller-spar. 

Brown  Coal. — Another  name  for  tertiary  lignite,  in  allusion  to  its  colour, 
as  distinguished  from  the  clear,  shining,  or  crystalline  black  of  true  coal, 
''Wood-coal,"  "bituminous  wood,"  and  "  board- coal,"  are  occasional  local 
synonyms.  ^ — See  Lignite. 

Brown  Spar.— Siderite,  sphserosiderite,  or  sparry  carbonate  of  iron  ;  an 
abundant  ore  of  iron  consisting  generally  of  from  50  to  60  per  cent  of  iron 
protoxide,  and  from  30  to  40  carbonic  acid,  with  traces  of  lime,  manganese, 
and  other  minor  impurities. — See  Iron. 

Brucite. — A  native  hydrate  of  magnesia,  consisting  of  69  magnesia  and 
31  water ;  a  synonym  also  given  to  Condrodite  or  Chrysolite,  which  con- 
sists of  silica,  magnesia,  fluorine,  and  iron. 

Bruckmannia  (after  Bruckmann), — Count  Sternberg's  term  for  certain 
closely-jointed  stems  with  verticillate  leaves  which  occur  in  the  coal-mea- 
sures, now  ranked  under  the  general  head  Asterophyllites. 

Bryoz6a  (Gr.  bryos,  moss,  and  zoon,  animal). — This  term  embraces  all  the 
minute  mollusca  which  inhabit  compound  structures,   and  which  were 
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formerly  regarded  as  zoophytes  or  corallines— e.^.,  reiepora,  fenestella, 
■pob/pora,  &c.  The  term  (introduced  by  Ehrenberg)  has  reference  to  then- 
branched  and  moss-Uke  aggregation. — See  Polyzoa. 

Bucholzite.— Known  also  as  fibrolite  ;  a  term  for  the  finely- fibrous  varie- 
ties of  Andalusite,  after  M.  Bucholz. 

Bucking  (in  mining),  crushing  ore. — A  huching-iron  is  the  tool  (a  flattish 
'  hammer)  with  which  the  ore  is  crushed  by  the  hand  ;  a  hucking-plaie  is  the 
plate  on  which  the  ore  is  bucked. 

Biicklandite  (after  Buckland). — A  variety  of  epidote  or  prismatoidal 
augite-spar,  occurring  in  small  black  crystals  in  the  granitic  rocks,  and  de- 
scribed as  a  pure  iron  epidote. 

Buddie  (in  mining). — A  pit,  trough,  or  frame  filled  with  water,  by  means 
of  which  ores  are  separated  from  earthy  substances  by  washing. 

Bufonite  (Lat.  bufo,  a  toad). — Literally  toad-stone;  a  name  given  to  the 
fossil  teeth  and  palatal  bones  of  fishes  belonging  to  the  family  of  Pycno- 
donls  (thick-teeth),  whose  remains  occur  abundantly  in  the  oolitic  and 
chalk  formations.  The  term  hufoniie,  like  those  of  "serpent's  eyes," 
"  batrachites,"  and  "  crapaudines,"  b}'^  which  they  are  also  known,  refers  to 
the  vulgar  notion  that  those  organisms  were  originally  formed  in  the  heads 
of  sei'pents,  frogs,  and  toads. 

Bumdstus  (Gr.  a  bunch  of  large  grapes— literally  each  large  as  a  cow's 
nipple,  hoii  and  niastos). — A  genus  or  sub-genus  of  Silurian  trilobites,  so 
called  from  their  oblong-oval  or  grape-like  form,  and  known  to  collectors 
as  the  "  Barr  Trilobite,"  from  their  plentiful  occurrence  in  the  limestone 
of  Barr,  in  Staffordshire.  In  hiimastus,  which  may  be  regarded  as  a  sub- 
generic  form  of  Ilcenus,  the  general  form  is  oblong-oval  and  very  convex  ; 
the  head,  thorax,  and  abdomen  are  of  nearly  equal  length ;  the  head 
and  tail  plates  much  rounded ;  the  eyes  smooth  and  not  granulose  ;  the 
thorax  of  ten  narrow  segments,  in  which  the  trilobation  is  scarcely  discern- 
ible ;  and  in  most  species  the  crust  studded  with  minute  punctures. 

Buncli. — A  miner's  term  for  an  irregular  lump  of  ore — more  than  a  stone, 
and  not  so  much  as  a  continuous  vein.  A  mine  is  said  to  be  bunchy  when 
the  yield  is  irregular — sometimes  rich,  sometimes  poor. 

Bunter  (Ger.  variegated).— The  German  term  for  the  New  Red  Sandstone 
of  English  geologists,  in  allusion  to  its  variegated  colour  ;  the  lowest  group 
of  the  TRixiSSiG  System,  which  see. 

Buprestis. — A  genus  of  Coleopterous  insects  remarkable  for  their  bril- 
liant metallic  tints  ;  chiefly  inhabitants  of  warm  and  intertropical  climates, 
and  frequenters  of  woods  and  pine-forests.  Their  elytra  or  wing-sheaths 
have  been  long  known  in  the  Oolitic  flags  of  Stonesfield,  near  Oxford. 

Burdiehouse. — About  three  miles  south  from  Edinburgh,  situated  on 
the  lower  coal-measures,  and  celebrated  for  its  estuary  or  fresh- water  lime- 
stone, which  has  yielded  many  fine  fishes  {•palceoniscus,  amhlypterus,  megal- 
icJdhys,  rhizodus,  holopiychius,  &c. ),  and  beautifully  preserved  plants,  as 
sphenopteris,  calamites,  aster ophyllites,  stigmaria,  lepidodendron,  lepidostro- 
bus,  &c. — See  Dr  Hibbert's  paper  in  13th  vol.  Trans.  Royal  Soc.  of  Edin- 
burgh, and  Page  in  Brit.  Assoc.  Reports  for  1855. 

Burrh  or  Burr-stone. — A  name  given  to  certain  siliceous  or  rather  siliceo- 
calcareous  rocks,  whose  dressed  surfaces  present  a  buiT  or  keen-cutting 
texture  ;  hence  their  use  as  millstones.  The  most  esteemed  varieties  are 
obtained  from  the  upper  fresh-water  beds  of  the  Paris  basin,  and  from  the 
eocene  strata  of  South  America.    The  French  burrhs  are  porous,  or  rather 
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vesicular,  in  texture,  and  of  a  whitish  or  cream  colour.  They  are  exten- 
sively used  in  this  country. 

Byssolite  (Gr.  hyssos,  fine  flax,  and  lithos). — A  somewhat  indefinite  term 
applied  to  fine  fibrous  varieties  of  amianthus,  tremolite,  actinolite,  and 
other  filamentous  minerals. 

B^ssus  (Gr.  hyssos,  fine  flax). — In  Conchology,  the  fine  silky  filaments  by 
which  the  pinna,  mussel,  and  other  bivalves  attach  themselves  to  the  rocks 
and  sea-bottom.  In  Botany,  the  silky  tufts  of  mould  or  fungus-growth 
which  spring  from  damp  and  decaying  substances. 


Cachalong. — A  variety  of  opal,  so  called  from  its  being  found  in  great 
beauty  on  the  borders  of  the  river  Cach  in  Bucharia.  In  the  Kalmuc 
language,  cholong  is  said  to  signify  a  precious  stone.  According  to  For- 
chammer,  a  cachalong  from  the  Faroe  Islands  yielded  95.32  silica,  3.47 
water,  iron  peroxide  a  trace,  .07  potash,  .06  soda,  .06  lime,  and  .40  mag- 
nesia.—See  Opal. 

Cddent  (Lat.) — Falling;  the  tenth  of  the  fifteen  series  into  which  Pro- 
fessor Eogers  subdivides  the  palaeozoic  strata  of  the  Appalachian  chain — 
the  "Declining  Day"  of  the  North  American  palaeozoics,  and  the  equiva- 
lent of  our  lower- middle  Devonian. — See  tabulations,  "  Geological  Scheme." 

Cadmium. — A  bluish-white  metal,  discovered  by  Stronmeyer  and  Her- 
mann in  several  of  the  ores  of  zinc,  and  named  from  cadmia  fossilis,  an 
old  term  for  zinc  ore.  Cadmium  greatly  resembles  tin  in  appearance,  but 
it  is  harder  than  that  metal ;  it  is  very  malleable ;  melts  a  little  below 
500°  Fahr. ,  and  is  about  as  volatile  as  mercury. 

Caen  Stone. — The  French  equivalent  of  our  "  Great  or  Bath  Oolite,"  an 
oolitic  limestone  so  termed  from  its  being  extensively  quarried  in  the  neigh- 
bourhood of  Caen  in  Normandy,  where  it  is  developed  in  thick  nearly 
horizontal  beds.  As  a  building-stone  it  is  of  admirable  quality ;  soft  in 
the  quarry,  of  a  delicate  uniform  cream  colour,  and  extreme  fineness  of 
texture,  but  hardens  on  exposure,  and  is  found  to  be  exceedingly  durable. 

Cainozoic  or  Csenozoic  (Gr.  kainos,  recent,  and  zoe,  life). — Applied  to  the 
upper  stratified  systems  holding  recent  forms  of  life,  as  distinguished 
from  Mesozoic  (holding  intermediate)  and  Palaeozoic  (holding  ancient  and 
extinct  forms).  As  a  pala3ontological  division,  the  Cainozoic  embraces 
the  Tertiary  and  Post-tertiary  systems  of  British  geologists. — See  tabula- 
tions,  "  Geological  Scheme." 

Cairngorm. — A  brownish-yellow  or  amber-coloured  variety  of  rock-crystal, 
80  called  from  its  being  found  in  great  perfection  in  the  mountain  Cairn- 
gorm, Aberdeenshire.  "  It  was  formerly  much  valued,"  says  Professor  J. 
Nicoll,  "  for  ornamental  purposes,  and  an  Edinburgh  lapidary  cut  nearly 
£400  worth  of  jewellery  out  of  a  single  crystal." — See  Quartz. 

Caithness  Flags. — A  well-known  series  of  dark-coloured  bituminous 
flaggy  beds,  slightly  micaceous  and  calcareous,  of  great  toughness  and 
durability,  and  largely  employed  for  paving.  They  belong  to  the  lower- 
middle  portion  of  the  Old  Rod  Sandstone  as  developed  in  Scotland,  and  are 
celebrated  for  their  abundance  and  variety  of  fossil  fishes— as  coccosteus, 
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///'  lichthys,  dipterus,  diplopte)'us,  cheiracanthus,  asterolepis,  &c. — See  Agassiz, 
l^oissons  Fossiles  des  Vieux  Oris  Rovge,  and  Miller's  Old  Red  Sandstone. 

Cdlaite.— A  mineralogical  term  for  the  iurquois,  from  its  being  supposed 
to  be  the  precious  stone  alluded  to  by  Pliny  under  the  name  of  Callais. 

Calamine. — The  common  name  for  the  carhonate  of  zinc,  which  occurs, 
massive  or  crystallised,  in  beds  and  veins  in  the  crystalline  and  transition 
rocks,  and  also  in  the  carboniferous  and  oolitic  formations.  It  is  most 
common  in  limestone,  and  is  often  associated  with  calc-spar,  quartz,  blende, 
and  ores  of  iron  and  lead, 

Calamites  (Lat.  cakumcs,  a  reed).— A  genus  of  fossil  stems  occurring 
abimdantly  in  the  coal-measures,  and  so  termed  from  their  resemblance  to 
gigantic  reeds.  Their  true  affinities,  however,  are  not  well  known,  and  all 
that  can  as  yet  be  said  of  them  is,  that  they  were  tall  hollow  articulated 
stems,  furnished  with  leaves  or  branches  at  the  joints,  possessing  a  dis- 
tinctly separable  wood  and  bark,  and  readily  disarticulating  at  the  nodi. 
The  surface  of  their  wood  was  marked  with  numerous  parallel  furrows, 
which  gives  to  the  fossil  stems  their  striated  or  channeled  appearance  ; 
the  leaf  or  branch  scars  are  observable  at  all  the  joints,  and  their  substance 
seems  to  have  been  so  soft  as  to  offer  little  or  no  resistance  to  pressure. 
According  to  some,  they  seem  analogous  to  reeds,  but  this  opinion  is  not 
well  founded.  Brongniaii;  would  ally  them  to  the  equisetums  ;  but  Lindley 
and  others  regard  their  true  affinities  as  yet  undiscovered.  This  much  seems 
certain,  that  they  were  both  n\imerically  and  specifically  abundant,  and 
that  their  habitat  was  the  soft  marshy  silt  of  the  river  edge  and  estuary. 

Calamodendron  {calamus,  a  reed,  and  dendron,  tree). — Literally  "reed- 
tree  ;  '  one  of  Brongniart's  genera  of  coal-measure  plants,  often  of  consider- 
able thickness,  and  having  their  surfaces  or  outer  barks  smooth,  their  stems 
solid,  and  containing  a  deeply  striated,  articulated,  reed-like  pith  ;  hence 
the  name.  Their  real  nature  and  affinity  to  the  ordinary  calaniite  are  by 
no  means  satisfactorily  determined. 

Calamophyllia  {calamus,  a  reed,  and  phyllon,  a  leaf). — A  genus  of  meso- 
zoic  or  oolitic  corals,  so  called  by  Milne  Edwards  from  their  being  com- 
posed of  masses  of  radiating  tubes,  with  striated  reed-like  surfaces.  Indi- 
vidual masses  have  been  found  several  feet  in  diameter — the  progeny,  like 
the  existing  brain-coral,  of  a  single  germ. — Known  also  as  Eunomia. 

Calcaire-Grossier  (Fr.,  literally  coarse  limestone). — An  important  mem- 
ber of  the  eocene  beds  of  the  Paris  basin  ;  usually  co-ordinated  with  the 
Barton,  Bagshot,  and  Bracklesham  beds  of  the  English  tertiaries. 

Calcaire  Silicieux. — A  designation  of  the  French  geologists  for  a  compact 
siliceous  limestone  of  the  Paris  basin,  which  sometimes  takes  the  place  of 
the  Calcaire  Grossier, 

Calcdreotis  (Lat.  calx,  calcis,  lime),— Composed  of  or  containing  a  con- 
siderable portion  of  lime.  Thus  we  speak  of  calcareous  spar,  which  is  a 
pure  carbonate  of  lime,  and  of  calcareous  shale  or  calcareous  sandstone, 
which  only  contain  a  portion  of  lime.  Geologists  also  compound  the  term, 
as  calcare:)-arjillaceous',  calcareo-siliceous,  he, 

Calcedony  (Lat.  calcedonius,  found  at  Calcedon,  in  Bithynia). — A  semi- 
transparent  siliceous  mineral,  of  the  quartz  family,  closely  allied  to  the 
opal  and  agate,  and  often  found  associated  with  them  in  geodes  and  vein- 
bands.  It  is  usually  uncrystallised,  of  a  uniform  milky-white  or  pale 
yellow,  and,  when  occurring  as  an  incrustation  or  sinter,  has  a  wavy  inter- 
nal sti-ucture  and  peculiar  mammillated  surface. 
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Calceola  (Lat.,  a  little  shoe  or  slipper). — A  fossil  brachiopod,  so  called 
from  its  under  or  ventral  valve,  which  is  flatly  conical,  or  compressed  like 
the  point  of  a  shoe,  and  fitted  with  an  opercular  or  lid-like  upper  valve. 
It  is  characteristic  of  the  middle  Devonian  period,  and  so  abundant  in  the 
schists  underlying  the  Eifel  limestone,  that  these  are  known  to  German 
geologists  as  "  Calceola-schiefer." 

Calciferous  (Lat.  calx,  lime,  and  fero,  I  bear), — Producing  or  containing 
lime  ;  applied  to  groups  of  strata  containing  subordinate  beds  of  limestone ; 
e.g.,  "calciferous  grits,"  "calciferous  sandstones" — the  latter  term  being 
usually  applied  to  the  Lower  Coal-measures  in  the  neighbourhood  of  Edin- 
burgh, after  Mr  C.  Maclaren,  who  first  made  use  of  the  designation  ;  the 
equivalents  of  the  carboniferous  slates  of  the  Irish  geologists. 

Calcine  (Lat,  calx,  calcis,  lime). — To  reduce  by  fire  to  a  calx  or  friable  sub- 
stance ;  Calcination,  the  process  of  reducing  any  ore  or  mineral  to  a  calx 
by  the  application  of  heat.  Thus  chalk,  by  burning,  is  reduced  to  lime, 
and  gypsum  to  plaster-of- Paris. 

Cdlciiim  (Lat,  calx,  quicklime), — The  metallic  basis  of  lime  originally 
discovered  by  Sir  Humphrey  Davy.  It  is  a  whiter  metal  than  strontium 
and  barium,  and  is  extremely  oxidable,  rapidly  becoming  the  protoxide,  or 
quicklime,  on  exposure  to  the  atmosphere, 

Calc-Sinter  (Ger.,  sintem,  to  drop). — This  term  is  usually  applied  to 
compact  stalagmitical  or  stalactitical  deposits  from  calcareous  waters. 
The  gradual  increment  of  calc-sinter  is  usually  marked  by  lines  or  layers 
of  varying  hardness  and  colour. — See  Sinter  and  Calc-tufp. 

Calc-Spar  or  Calcareous  Spar. — The  general  term  for  crystallised  car- 
bonate of  lime,  which  occurs  in  a  vast  variety  of  forms,  and  in  various 
degrees  of  purity — from  the  pure  pellucid  rhombs  of  Iceland  spar  to  the 
confusedly  crystalline  aggregates  of  the  ordinary  marbles.  The  primitive 
crystal  of  calc-spar  is  rhombohedral,  with  obtuse  angles  of  105°  8'  and  74°  52'. 
The  derivative  forms  and  combinations  are  said  to  exceed  600  ;  they  are  all 
easily  cleavable,  and  when  irregular  are  readily  distinguished  from  quartz 
by  being  easily  scratched,  or  by  effervescing  under  acids.  Calc-spar,  in  its 
purest  form,  consists  of  44  carbonic  acid  and  56  lime  ;  or  40  calcium,  12 
carbon,  and  48  oxygen. — See  Limestone. 

Calc-Tuff,  or  Calcareous  Tufa.— A  porous  or  vesicular  carbonate  of 
lime,  generally  deposited  near  the  sources  and  along  the  courses  of  cal- 
careous springs,  incrusting  and  binding  together  moss,  twigs,  shells,  and 
other  objects  that  lie  in  the  way.  Occasionally,  when  such  springs  dis- 
charge themselves  into  lakes  and  seas,  beds  of  considerable  thickness  are 
formed,  producing  a  light  calcareous  rock  like  the  travertine  of  Italy. 
When  slowly  formed  in  the  open  air,  compact  incrustations  are  the 
usual  result,  and  these  are  known  by  the  name  of  calc-sintei:  In  these 
calcareous  sjirings,  commonly  known  as  "petrifying  springs,"  the  lime  is 
held  in  solution  by  an  excess  of  carbonic  acid,  or  by  heat,  if  it  be 
a  hot  spring,  until  the  water  in  issuing  from  the  earth  cools  or  loses 
part  of  its  acid,  and  then  the  calcareous  matter  is  precipitated  in  a  solid 
state. 

Caldera, — A  Spanish  term  for  the  deep  caldron-like  cavities  which 
occur  on  the  summits  of  extinct  volcanic  mountains  and  islands,  and  evi- 
dently the  extinguished  craters  of  ancient  volcanoes. 

Caledonite. — A  mineralogical  term  for  a  cupreous  sulphato-carbonate  of 
lead,  occurring  in  long  pxismatic  crystals,  or  in  acicular  tufts  of  a  fine 
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verdigris  or  mountain -green ;  transparent  or  translucent,  and  having  a 
resinous  lustre.  So  called  by  Beudant  from  its  being  found  at  Leadhills  in 
Scotland  (Caledonia), 

Calliard  (Gr.  ckallis,  Fr.  calllon,  a  flinty  pebble). — A  local  name  for 
any  hard  siliceous  stone  ;  often  applied  by  English  miners  and  quarrymeu 
to  beds  of  cherty  or  siliceous  limestone. 

Calp. — A  provincial  Irish  term  for  an  impure  argillaceous  limestone,  or 
rather  argillo-ferruginous  limestone ;  hence  the  name  calp-slates,  adopted 
by  Mr  Griffiths  for  a  considerable  thickness  of  shale,  argillaceous  Hme- 
stone  (calp),  and  flaggy  sandstone,  which  occurs  between  the  two  great 
bands  of  carboniferous  limestone,  as  developed  in  Ireland.  The  calp-slates 
lie  above  the  lower  band,  the  carboniferous  slates  beneath  it. 

Calymene  (Gr.  kekali/m^ne,  concealed,  obscure). — A  genus  of  trilobites, 
deriving  its  name  from  the  obscurity  which  long  hung  over  the  real  nature 
of  these  crustaceans  ;  the  "Dudley  Trilobite"  or  "  Dudley  Locust"  of  col- 
lectors. The  genus  occurs  throughout  the  Silurian  system,  but  more 
especially  in  the  Ludlow  rocks  of  England,  and  is  distinguished  by  its 
ovate,  convex,  and  deeply- trilobed  shell  or  crust,  which  is  found  either 
expanded  or  coiled  up  like  the  oniscus  or  wood-louse.  The  common 
calymene  Blumenbachii,  or  "  Dudley  Trilobite,"  is  found  from  one  to  five 
inches  in  length ;  has  the  head  or  cephalic  shield  large,  convex,  rounded 
in  front  with  a  well-marked  border,  boldly  three-lobed,  and  having  the 
two  compound  facetted  eyes  set  widely  apart  on  the  sides  of  the  shield  ; 
the  thoracic  portion  consists  of  thirteen  segments,  and  the  pygidium  or 
tail-plate  is  small  and  nearly  semicircular. 

Cumbrian  {Cambria,  the  ancient  name  for  Wales). — Belonging  to  Wales. 
In  Geology,  a  term  employed  by  Professor  Sedgwick  to  designate  the 
lowest  fossiliferous  rocks  as  developed  in  North  Wales.  As  originally  em- 
ployed, the  term  embraced  several  series  of  strata  (the  Caradoc  or  May 
Hill  sandstone,  the  Llandeilo  flags,  and  the  Bala  limestone),  which  are  now 
universally  regarded  as  Loicer  Silurian.  If  the  term  is  still  to  be  em- 
ployed iu  geological  classification,  it  must  be  used  to  embrace  those  slaty, 
gritty,  and  siliceous  beds,  in  which  traces  of  life  are  occasionally  found, 
and  which  lie  between  the  Metamorphic  or  Crystalline  rocks  on  the  one 
hand,  and  the  highly  fossiliferous  Silurians  on  the  other.  The  subject  is 
one  which  has  given  rise  to  much,  and  not  a  little  angry,  discussion  ;  but 
as  we  have  elsewhere  observed,  "if  it  shall  be  found  in  the  progress  of 
discovery,  that  the  fossil  forms  in  these  strata  are  specifically  the  same  as 
the  fossils  of  the  Lower  Silurian,  then  whatever  their  mineral  composition 
or  stratigraphical  relations,  geologists  will  have  no  alternative  but  to 
regard  them  as  a  portion  of  the  Silurian  system.  If,  on  the  other  hand,  a 
majority  of  their  fossil  forms  shall  prove  to  be  specifically  distinct  from 
those  of  the  Silurian — even  should  there  be  a  number  of  species  common  to 
both  series  of  strata — then  must  we  adopt  in  part  the  views  of  Professor 
Sedgwick,  and  erect  the  Cambrian  into  a  distinct  and  independent  sys- 
tem." In  the  present  state  of  our  knowledge,  little  detriment  can  arise  to 
the  progress  of  the  science  by  regarding  the  "  Cumbrian"  and  "  Cambrian 
rocks  "  of  Sedgwick  either  as  a  provisional  system  under  the  title  Cambrian, 
or  merely  as  the  basis  or  "  bottom  rocks"  of  the  Silurian  system  of  Murchi- 
son.  In  his  Tabular  View  of  Fossiliferous  Strata,  Sir  Charles  Lyell 
adopts  the  former  alternative,  and  embraces  under  the  term  Cambrian  such 
strata  as  the  Lingula  flags  of  N.  Wales,  the  Stiper  stones  of  Shropshire, 
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the  lower  greywacke  of  the  south  of  Scotland,  and  the  lowest  fossiliferous 
I'ocks  of  Wicklow  in  Ireland. 

Camelidae  (Lat.  camehis,  a  camel).— The  Camel  Family,  which  includes 
the  true  camels  of  the  Eastern  Hemisphere  and  the  llamas  of  the  Western. 
They  are  the  only  ruminants  having  incisors  in  the  upper  jaw,  and  are  now 
a  limited  family  ;  though  remains  of  an  extinct  species  have  been  found  in 
the  tertiaries  of  the  Siwalik  hills  in  India,  and  of  allied  genera,  such  as 
sivatherium  ixova.  the  same  deposits,  and  macrauchenia  from  the  later  ter- 
tiaries of  South  America. 

Campilodiscus  (Gr.  hampylos,  bent,  and  discus,  a  quoit  or  disc). — A 
genus  of  Tertiary  foraminiferous  organisms ;  so  called  from  their  form, 
which  is  that  of  an  oval  disc,  somewhat  incurved  or  bent  inwards  upon  itself. 

Cancellated  (Lat.  cancelU,  a  grating  of  bars,  lattice- work).— Latticed; 
anything  which  is  cross-barred,  or  marked  by  lines  which  cross  each  other 
at  right  angles.  This  cancellated  arrangement  is  common  in  leaves,  in 
bones  of  certain  mammals,  in  the  bryozoa,  and  other  oi'ganic  structures. 

Cdnine,  Canines  (Lat.  canis,  a  dog). — Dog-like  ;  partaking  of  the  nature 
of,  or  exhibiting  the  characteristics  of  the  dog- tribe.  The  "canines"  or 
canine  teeth  in  mammals  are  those  strong,  sharp-pointed  teeth  (one  on 
each  side  in  either  jaw),  inserted  between  the  incisors  and  premolars ;  and 
are  so  termed  from  their  well-marked  development  in  the  dog,  for  whom, 
as  for  other  animals  possessed  of  them,  they  perform  the  function  of  cutting 
and  tearing. — See  Teeth. 

Cannel  Coal. — A  compact,  brittle,  jet-like  variety  of  coal,  sonorous  when 
struck,  breaks  with  a  conchoidal  fracture,  and  does  not  soil  the  fingers 
when  handled.  It  is  said  to  derive  its  name  from  the  candle-like  light  it 
yields  when  burning  ;  and  is  known  to  the  Scotch  miners  as  "parrot-coal," 
from  the  crackling,  chattering  noise  it  emits  when  first  thrown  into  the  fire. 
It  occurs  interstratified  in  the  coal-measures  of  certain  districts  along  with 
ordinary  coal,  and  often  forms,  in  the  Scotch  coal-fields,  the  upper  portion 
of  a  seam  of  splint  coal,  or  even  of  a  bed  of  black-band  ironstone.  Occa- 
sionally these  ironstones  become  so  bituminous  as  to  pass  into  a  cannel 
coal  more  or  less  pure ;  and  vice  versd,  a  cannel  coal  often  becomes  so 
ferriferous  as  to  afford  an  available  ironstone.  Cannel  coal  appears  to 
have  been  formed  either  by  the  greater  maceration  of  the  vegetable  mass, 
or  under  such  conditions  as  permitted  a  more  equable  and  thorough  bitumini- 
sation  than  in  ordinary  coal.  It  is  used  chiefly  in  the  manufacture  of  gas, 
for  which  it  is  admirably  fitted  ;  and  some  of  the  more  lustrous  and  tougher 
varieties  are  worked,  like  jet,  into  ornaments  and  curiosities. 

Capillary  (Lat.  capUlus,  a  hair).— Hair-like.  Applied  to  amianthus, 
certain  zeolites,  and  other  minerals  whose  crystals  occur  in  filaments  or  fine 
hair-like  masses  ;  also  to  fine  tubes  less  than  the  twentieth  of  an  inch  in 
diameter,  and  capable  of  sustaining  or  attracting  any  liquid  considerably 
above  the  level  at  which  they  may  be  immersed.  This  capillar^/  attraction, 
as  it  is  termed,  is  a  phenomenon  which  occurs  less  or  more  in  all  porous 
bodies — the  minute  interstices  acting  as  capillaiy  tubes,  and  "di"awing" 
or  "attracting"  any  liquid  considerably  above  the  level  of  its  mass. 

Caradoc  Sandstone. —The  upper  member  or  series  of  the  "Lower 
Silurian"  formation,  as  it  occurs  in  the  hilly  range  of  Caer  Caradoc  in 
Shropshire,  from  which  it  takes  its  name  {Caractacns,  king  of  the  ancient 
Britons,  corrui:)ted  Caradoc).  In  the  typical  district,  the  Caradoc  group 
consists  of  sandy  shales,  courses  of  shelly  sandstone  occasionally  passing 
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into  bastard  limestone,  and  light-coloured  siliceous  sandstones  and  grits. 
They  are  worked  as  freestones,  and  notwithstanding  their  soft  and  sectile 
character,  these  Caradoc  sandstones  are  laden  with  a  profusion  of  fossils  of 
the  same  species  as  occur  in  the  slaty  argillaceous  rocks  of  large  tracts  of 
Wales  ;  e.g.  Snowdon  and  Bala. — See  Silurian  System. 

Cdrapace  (Gr.  karahos,  a  crustaceous  animal).  — A  general  term  for  the 
crustaceous  and  homy  coverings  of  certain  classes  of  animals,  which,  like 
the  plates  of  the  armadillo,  the  homy  shell  of  the  tortoise,  and  the  cal- 
careous crusts  of  the  crab,  protect  the  internal  parts  from  injury,  and  be- 
come, as  it  were,  a  sort  of  external  skeletons.  The  term,  however,  is 
mainly  applied  to  the  shields  of  the  tortoises,  Crustacea,  and  infusorial 
animalcules. 

Carhon  (Lat.  carlo,  the  inflammable  matter  forming  charcoal). — Carbon 
is  one  of  the  elementary  substances,  and  in  its  pure  form  exists  only  in  the 
diamond.  By  combustion  in  oxygen  it  forms  carbonic  acid  gas.  In  its 
impure  or  mixed  forms  Carbon  occurs  largely  in  nature,  as  in  the  substance 
of  all  wood  plants ;  in  the  tissues  of  animals ;  and  abundantly  in  many 
minerals,  as  in  the  coals,  bitumens,  mineral  resins,  &c. 

Carbonaceous  (Lat.  carbo,  coal). — Coaly;  applied  to  rocks  containing 
abundant  traces  of  fossil  carbon,  or  vegetable  debris;  hence  "carbona- 
ceous shales,"  "carbonaceous  sandstones,"  &c. 

Cdrhonate.  —\n  Chemistry,  any  compound  of  carbonic  acid  with  a  base  ; 
as  carbonate  of  lime,  carbonate  of  iron,  &c. 

Carb6mc  Acid. — An  acid  foraied  by  the  chemical  union  of  carbon  and 
oxygen.  It  is  the  gas  given  off  during  the  effervescing  of  soda-water, 
champagne,  and  other  similar  liquids.  It  occurs  largely  in  nature,  being 
given  off  by  volcanic  vents,  by  fissures  in  mines,  caves,  and  wells,  by  many 
mineral  waters,  by  the  respiration  of  animals,  and  during  the  decay  of 
vegetable  substances.  It  is  an  essential  ingredient  of  all  calcareous  rock- 
masses  (carbonate  of  lime),  and  an  active  agent  of  disintegration,  whether 
combined  with  the  atmosphere  or  with  the  waters  that  percolate  through 
the  rocky  strata. 

Carboniferous  (Lat.  carho,  coal,  and  fero,  I  bear). — Coal-bearing ;  coal- 
yielding.  The  term  is  usually  applied  to  that  system  of  Palaeozoic  strata 
from  which  our  main  supplies  of  coal  are  obtained,  or  to  the  respective 
groups  or  members  of  that  system  ;  hence  we  speak  not  only  of  the  "  car- 
boniferous system,"  but  of  the  " cai'boniferous  limestone,"  the  "carboni- 
ferous slates,"  and  so  forth. 

Carboniferous  System.  —  That  formation,  or  system  of  fossiliferous 
strata  which,  in  order  of  time,  succeeds  the  Old  Red  Sandstone,  and  is  in 
turn  surmounted  by  the  Permian  or  New  Red  Sandstone  of  the  earlier 
English  geologists.  As  a  system,  it  constitutes  the  younger  or  upper  por- 
tion of  the  Palaeozoic  cycle,  and  derives  its  importance  from  being,  in 
Britain,  North  America,  and  other  countries,  the  great  repository  from 
which  are  obtained  the  chief  supplies  of  Coal,  so  indispensable  to  the  in- 
dustrial arts  and  manufactures  of  modern  civilisation.  Litkohjicalbj,  the 
system  consists  of  alternations  of  sandstones,  shales,  clays,  limestones,  coals, 
and  ironstones,  in  every  degree  of  admixture  and  purity,  and  of  every  condi- 
tion of  formation — terrestrial,  fresh-water,  estuary,  and  marine.  Pala'onto- 
loijically,  there  have  been  discovered  in  its  strata  representatives  of  all  the 
great  forms  of  life,  with  the  exception,  perhaps,  of  true  dicotyledonous 
plants  in  its  Flora,  and  of  birds  and  mammals  in  its  Fauna.     As  its  name 
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implies,  the  most  striking  peculiarity  in  the  formation  is  the  profusion  of 
fossil  vegetation,  which  marks  less  or  more  almost  every  stratum,  and 
which  in  numerous  instances  forms  thick  seams  of  solid  coal.  Although 
this  coaly  or  carbonaceous  aspect  prevails  throughout  the  whole,  it  has  been 
found  convenient  to  arrange  the  system  into  three  groups — the  Lower  Coal- 
measures  or  Carboniferous  Slates,  the  Mountain  or  Carboniferous  Lime- 
stone, and  the  Upper  or  True  Coal-measures ;  or  more  minutely,  as  is 
generally  done  by  British  geologists,  into— 

1.  Upper  Coal-measures, 

2.  Millstone  Grit. 

3.  Moimtain  Limestone  ;  and 

4.  Lower  Coal-measures. 

Other  subdivisions  have  been  attempted  according  to  the  local  peculiarities 
of  different  coal-fields ;  but  it  is  enough  for  the  purposes  of  the  general 
reader  to  know,  that  all  these  minor  arrangements  can  be  readily  co- 
ordinated with  one  or  other  of  the  above  foxir  series.  Thus  Sir  R.  Griffiths, 
in  his  Geological  Map  of  Ireland,  gives  the  annexed  subdivisions  : — 

a.  Coal-measures,  upper  and  lower,  .         1000  to  2200  feet. 

h.  Millstone  Grit,       .  .  .  .  350  „  1800    „ 

c.  Mountain  Limestone,  upper,  middle,  and 

lower,  ....         1200  „  6400    „ 

d.  Carboniferous  Slate,  .  .  .700  „  1200    „ 

e.  Yellow  Sandstones  (of  Mayo,  &c.),  with 

shales  and  limestones,  .  .  400  „  2000    „ 

Now,  here  there  is  this  little  difficulty  in  co-ordinating,  as  we  have  first 
the  usual  members  of  the  system,  a,  h,  c,  and  d,  and  a  subjacent  series, 
which  lies  fairly  open  to  the  question  whether  it  is  not  the  equivalent  of 
the  "yellow  sandstones"  which  form  the  uppermost  portion  of  the  Old  Red 
Sandstone  or  Devonian  system  in  other  localities.  Again,  the  carboni- 
ferous strata  of  the  south  of  England  (on  the  Avon,  near  Bristol)  are  given 
in  the  Geological  Survey'' s  Ilemoirs  as  consisting  of :  — 

a.  Millstone  Grit — here  mostly  a  hard  reddish  grit- 
stone, the  grains  often  almost  confluent,  as  in 
what  are  called  quartzites  and  quartz-rocks,  .      950  feet. 

h.  Alternations  of  Limestone,  red  or  grey,  compact  or 
granular,  with  shales,  red,  dark,  or  grey,  and 
sandstones.  Most  of  the  strata  fossiliferous,  and 
Producta  gigantea  abundant  near  the  base,  .      400     „ 

c.  Scar  Limestones — grey,   reddish,   mottled,  brown, 

and  black ;  compact,  shelly,  crinoidal,  and  oolitic, 
in  beds  varying  in  thickness,  and  partially  divided 
by  shales,       ......    1440    „ 

d.  Lower  Series,  enclosing  many  alternations  of  lime- 

stones and  shales,  the  former  often  black,  brown, 
yellowish,  sometimes  impure,  and  in  one  part 
charged  with  fish-remains  and  cyprides  in  abun- 
dance, ....  .      500    ,, 

*^*  The  upper  part  of  the  Old  Red  shows  yellow  and  grey  sandstones 
and  marls. 

In  this  case  there  can  be  no  difficulty  in  at  once  assigning  h  and  c  to  the 
great  series  of  the  Moiuitain  Limestone  ;  while  d  is  evidently  the  equiva- 
lent of  the  "Lower  Coal-measures"  of  Scotland,  with  a  few  of  its  beds 

106 


CAR  —  CAR 

graduating,  it  may  be,  into  the  yellow  sandstones  of  the  underlying  Devo- 
nian.    In  Fifeshire,  on  the  other  hand,  wo  have — 

a.  True  Coal-measures — consisting  of  numerous  alter- 

nations of  coal,    shales,  sandstones,    ironstones, 

and  occasional  beds  of  impure  limestone,  .    2500  feet. 

b.  Several  strata  of  crinoidal  and  productus  limestone, 

with  intervening  beds  of  shale,  sandstones,  and 

thin  seams  of  coal,  ....      200    ,, 

c.  A  vast  thickness  of  whitish  fine-grained  sandstones, 

bituminous  shales,  a  few  thin  seams  of  coal, 
mussel-bands  or  shell-limestone,  and  fresh-water 
limestones  abounding  in  cyprides,  .  .    2000    „ 

In  this  instance  there  is  no  development  of  millstone  grit  —  the  whole 
system  resolving  itself,  as  it  does  in  many  other  regions,  into  Upper  Coal, 
Mountain  Limestone,  and  Lower  Coal.  In  Nova  Scotia,  again,  we  have  in 
the  lower  series  a  vast  development  of  gypseous  beds,  which  look  some- 
what puzzling  at  first  sight  to  an  EngUsh  geologist ;  but  which,  when 
taken  in  connection  with  the  associated  shales  and  coals  and  fossils,  admit 
of  easy  co-ordination  on  the  large  scale  with  the  main  subdivisions  esta- 
blished by  British  geology.  How  far  these  subdivisions  may  indicate 
separate  life-periods,  or  only  portions  of  one  great  epoch,  has  yet  to  be  de- 
termined by  a  more  minute  and  rigorous  comparison  both  of  vegetable 
and  animal  species.  In  the  mean  time,  existing  evidence  rather  favours 
the  latter  opinion,  and  geologists  are  nearly  at  one  in  regarding  the  car- 
boniferous system  as  a  great  Life-period  characterised  from  all  others  by 
many  forms  of  a  varied  marine  and  estuary  Fauna — its  gigantic  sauroid 
fishes,  crustaceans,  encrinites,  and  corals  ;  but  in  particular  by  the  vast 
profusion  of  its  endogenous  Flora—its  sticjmaria,  sigillaria,  lepidodendra, 
favularice,  Knorrioe,  hothrodendra,  ulodendra,  calamites,  asterophyllites, 
said^filicites — plants  which  rose,  culminated,  and  died  out  with  the  period, 
never  again  to  be  repeated  in  the  onward  phases  of  vegetable  development. 

Carcharodon  (Gr.) — Literally  "jagged  tooth;"  a  genus  of  Tertiary 
sharks,  so  termed  from  their  notched  or  jagged  teeth,  which  are  often  of 
great  size,  and  indicating  dimensions  more  than  double  that  of  the  largest 
existing  species.  The  living  genus  Carcluirias  comprises  the  large  sharks 
with  cutting  triangular  teeth,  crenated  or  notched  on  their  margins,  and 
having  a  broad  base.  In  the  extinct  Carcharodon  the  teeth  differ  from 
those  of  Carcharias  in  being  solid  in  the  centre,  while  in  the  latter  they 
are  hollow ;  but  in  both  genera  the  teeth  exhibit  the  same  reticulated 
structure  of  medullary  and  calcigerous  tubes. 

Carcharopsis  (Gr.) — Literally  "shark-like;"  a  genus  of  carboniferous 
shark-like  fishes,  founded  by  Agassiz  on  their  teeth — the  only  portions 
yet  discovered.  These  teeth  occur  in  the  carboniferous  limestone  ;  are 
compressed,  triangular,  crenated  on  the  edges,  with  large  plaits  or  folds  in 
the  enamelled  surface,  towards  the  base  of  the  crown. 

Cardiglio  Marble. — A  gx-ey,  clouded  variety  of  marble  obtained  for 
ornamental  purposes  from  the  island  of  Corsica. 

Cardiocdrpon  (Gr.  Jcardia,  the  heart,  and  karpos,  fruit). — A  genus  of 
small  heart-shaped  seeds  occurring  in  groups  on  the  shales  of  the  coal- 
measures  as  if  they  had  grown  in  clusters.  Supposed  by  Brongniart  to  be 
Lycopodiaceous  ;  by  others,  to  have  fallen  from  some  species  of  asterophyl- 
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lites  ;  and  by  Lindley,  to  have,  like  othei-  genera  of  the  coal  era,  no  very 
positive  modern  analogy. 

Cdrdium  (Gr.  kardia,  the  heart). — The  cockle-shell,  so  named  in  allu- 
sion to  its  heart-like  form ;  a  well-known  dimyarian  bivalve  occurring  in 
many  specific  forms,  both  recent  and  fossil,  in  almost  every  sea,  and  from 
the  Lias  upwards.  The  cockle-like  bivalves  occurring  in  palaeozoic  forma- 
tions are  Cardiola,  Cardiomorylm,  and  similar  provisional'genera :  Cardita, 
Cardinia,  Cardilia,  &c.,  are  chiefly  mesozoic  and  neozoic  forms,  and  be- 
long to  the  family  Cyprinid^. 

Carnelian  (Lat.  caro,  carnis,  flesh).  —  Applied  originally  to  a  flesh- 
coloured  variety  of  calcedony;  but  now  a  lapidary's  term  for  the  more 
transparent  varieties,  whether  brown,  blood-red,  yellow,  white,  or  almost 
black.  Carnelian  is  uniform  in  colour,  or  it  may  be  less  or  more  clouded, 
but  it  is  never  figured  or  striped  like  the  agates.  The  colouring  matter 
seems  to  be  peroxide  of  iron,  which  may  be  acted  upon  by  heat  so  as  to 
convert  specimens  originally  yellow  into  a  fine  deep  red,  as  is  done  with 
those  found  at  Cambaya,  near  Surat.  The  finest  camelians  are  foxind  in 
India,  Arabia,  Surinam,  and  Siberia  ;  but  fair  specimens  are  also  obtained 
from  Bohemia,  Saxony,  and  Scotland.  According  to  Heintz,  a  Chinese 
variety  yielded — silica,  99.37;  alumina,  .081;  iron  peroxide,  .050;  mag- 
nesia, .028;  potash,  .004;  soda,  .075;  carbon,  .003;  and  water,  .391. 

Carnivora  (Lat.  caro,  carnis,  flesh,  and  voro,  I  devour).— One  of  Cuvier's 
orders  of  the  mammalia  (hyaena,  tiger,  &c. ),  so  called  from  their  subsist- 
ing solely  on  flesh.  Carnivorous,  living  on  flesh,  in  contradistinction  to 
herbivorous,  frugivorons,  &c.     See  tabulations,  "Animal  Scheme." 

Carpolithes  (Gr.  carpos,  fruit,  and  lithos,  stone). — The  general  term  for 
fossil  fruits,  such  as  those  found  in  the  tertiary  clays  of  the  London  basin, 
in  the  coal-shales  of  Newcastle,  &c. 

Carrara  Marble. — A  pure  white,  semi-transparent  saccharoid  marble 
obtained  from  the  mountains  of  Massa  Carrara  in  Italy,  and  highly  valued 
for  statuary  purposes.  It  is  an  altered  or  metamorphic  limestone  of  the 
Oolitic  period. 

Caryophyllia  (Gr.  karyophyllon,  a  clove).  —  Literally  "  clove-shaped ; " 
a  genus  or  section  of  lamellated  Anthozoarian  corals  occurring  from  the 
upper  Silurian  to  the  chalk  inclusive.  The  polyparium  or  calcareous  axis 
is  turbinated  or  cylindrical,  simple  or  branched,  longitudinally  striated, 
fixed  at  the  base  ;  the  cells  boldly  lamellated. 

Cascdlho  (Span. ) — The  name  given  in  Brazil  to  the  auriferous  or  gold- 
bearing  detritus  of  the  country.  "The  common  cascalho,"  says  Ansted, 
"is  an  indurated  soil  in  which  gold  is  contained,  and  seems  to  consist  of 
the  fragments  of  veins  which  have  been  by  some  means  broken  up,  rolled 
about  by  the  action  of  water,  and  buried  by  it  among  the  clays  which  have 
composed  its  bed."  The  cascalho  is  also  the  principal  repository  of  the 
Brazilian  diamonds. 

Cassiterite  (Gr.  kassiteros,  tin).— A  mineralogical  term  for  the  oxide  of 
tin,  or  ordinary  tin-ore,  which  consists  of  79  tin  and  21  oxygen,  but  often 
mixed  with  impurities  of  iron  peroxide,  silica,  manganese,  and  the  like. 

Cataclysm  (Gr.  katald;/smos,  inundation).  —  Any  violent  flood  or  inun- 
dation that  overspreads  or  sweeps  over  a  country  ;  deluge ;  debacle. — 
Cataolysmal ;  applied  to  the  effects  or  destructive  power  of  such  violent 
inundations. 

Catenipdra  (Lat.  catena,  a  chain,  and  pora,  cell).— Chain-pore  coral ;  a 
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^enus  peculiar  to  palaeozoic  strata,  and  so  termed  from  the  chain-like 
arrangement  of  its  pores  or  cells  in  polished  specimens.  In  catenipora  the 
polyparium  is  hemispherical,  composed  of  vertical  anastomosing  lamellae  ; 
cells  tubular,  oval,  terminal,  and  united  laterally,  so  that  in  transverse 
sections  they  present  a  chain-like  arrangement.  Often  found  in  hemi- 
spherical masses  more  than  a  foot  in  diameter.  Known  also  by  the  Greek 
synonym,  Halyutes,  which  see. 

Cat's-Eye. — A  variety  of  crystallised  quartz,  of  a  greenish- white  or  grey, 
olive  green,  red,  brown,  or  yellow  colour,  and  containing  parallel  fibres  of 
amianthus,  which  produce  a  peculiar  play  of  light ;  hence  the  name.  For 
this  peculiai-  play  of  light  the  French  use  the  term  chatoyant.  The  finest 
varieties  of  this  mineral  are  brought  from  Ceylon  and  Malabar. 

Candal  (Lat.  cauda,  the  tail). — Belonging  to  or  connected  with  the  tail, 
as  "caudal  fin,"  the  tail  fin  ;  "  caudal  vertebrae,"  vertebrae  of  the  tail. 

Caudex  (Lat.  caudex,  a  stem  or  stock). — In  Botany,  usually  applied  to 
the  upright  stem  of  ferns,  the  leaves  of  which  are  technically  termed 
fronds,  and  the  root-like  or  undergroimd  stem  a  rhizome. 

CaTil6pteris  (Gr.  kaulos,  stem,  and  pteris,  fern). — Literally  tree-fern ;  a 
genus  of  stems  or  trunks  found  in  the  coal-measures,  and  by  Lindley  re- 
garded as  decidedly  the  stems  of  tree-ferns,  in  consequence  of  their  shal- 
low sinuous  furrows,  and  spirally-arranged  long  oval  leaf-scars. 

Caves,  Caverns  (Lat.  cavics,  hollow), — Caves  occur  less  or  more  along  the 
rocky  shores  of  all  free-flowing  seas,  and  are  the  results  of  abrasion  by 
waves  laden  with  gravel,  &c.,  and  acting  upon  pre-existing  fissures  or  the 
softer  portions  of  the  exposed  rocks.  The  most  celebrated  caverns,  how- 
ever, occur  in  limestone  strata,  and  appear  to  be  the  results  partly  of  fis- 
suring  by  subterranean  disturbance,  and  partly  of  waste  by  the  percolation 
and  passage  of  carbonated  waters.  Some  are  celebrated  for  their  great 
extent  and  subterranean  waters  (Kentucky) ;  others  for  their  gorgeous 
stalactites  and  stalagmites  (Antiparos) ;  and  many,  of  late,  for  their 
treasures  of  sub-fossil  bones  (Kirkdale,  Kent's-hole),  and  consequently 
known  as  ''Bone  Caves,"  or  "  Ossiferous  Caverns,"  which  see. 

Cawk. — A  familiar  term  for  heavy-spar  or  native  sulphate  of  barytes, 
which  see. 

Celestine  (Lat.  ccelum,  the  sky). — A  mineralogical  term  for  sulphate  of 
strontian,  in  allusion  to  its  colour,  which  usually  ranges  from  bluish- white 
to  indigo  blue,  and  is  rarely  reddish  or  yellow.  Celestine  occvirs  in  rocks 
of  all  ages,  but  more  frequently  in  the  newer  formations.  Its  average 
composition  is  56.5  strontia,  42.5  sulphuric  acid  ;  with  traces  of  iron, 
baryta,  lime,  and  water. 

Cement  (Lat.  coementum). — In  building,  literally  chips  for  filling  up  the 
interstices  between  the  larger  blocks  ;  now  applied  to  mortar  or  any  simi- 
lar substance  used  for  uniting  other  materials,  and  which  ultimately 
hardens  and  binds  them  together.  Roman  cement,  a  mortar  made  of  lime 
and  pviozzolano  (volcanic  tufa)  ground  to  fine  powder ;  hydraulic  cement, 
any  mortar  that  sets  rapidly  and  hardens  under  water  (which  see).  There 
are  numerous  builders'  or  architects'  cements  in  the  market,  some  for 
facing  walls  in  imitation  of  stone,  others  for  setting  under  water,  some 
for  resisting  fire,  and  others  for  the  exclusion  of  damp  (as  Gibb's,  Parker's, 
Keene's,  Pew's,  Martin's,  &c,) ;  but  in  all  of  them  lime,  silica,  and  alumina 
in  various  proportions,  and  in  different  states  of  calcination,  are  the  prime 
ingredients, 
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Cephaldspis  (Gr,  lex>haU,  the  head,  and  aspis,  a  shield). — A  fish  of  the 
lower  Old  Red  or  Devonian  period,  so  called  from  having-  the  bones  of 
the  head  united  into  a  single  shield-like  case,  and  terminating  posteriorly 
in  three  pointed  spines  or  prongs — one  on  each  side  below,  and  a  third  in 
the  mesial  or  dorsal  ridge.  The  body  also  seems  to  have  been  protected 
by  osseous  bands,  leaving  the  tail,  pectorals,  and  other  fins  free  as  in  the 
living  trunk-fish.  There  are  several  species  of  Cephalaspis,  all  having  the 
head  large  in  proportion  to  the  body,  and  none  exceeding  ten  or  twelve 
inches  in  length.  The  dentition,  and  even  the  position  of  the  mouth,  is 
unknown,  though  evidently  placed  beneath  the  head,  and  in  all  likelihood 
suctorial,  as  in  the  living  sturgeon.  The  Cephalasjndce  form  a  very  limited 
family,  and  embrace  such  provisional  genera  as  Cephalaspis  proper, 
Auchenaspis,  Pteraspis,  and  others  of  which  very  little  is  yet  known. 

Cephalopoda  (Gr.  kephale,  the  head,  and  pons,  jyodos,  foot). — The  highest 
class  of  mollusca,  so  called  from  the  principal  organs  of  locomotion  being 
attached  to  the  head  in  the  form  of  muscular  arms  or  tentacles,  as  in  the 
cvittle-fish  and  nautilus.  In  addition  to  their  tentacular  organs  of  motion, 
many  have  fin-like  processes,  and  all  can  propel  themselves  by  the  forcible 
expulsion  of  water  from  their  respiratory  chamber.  Of  living  forms  one 
or  two,  like  the  nautilus,  have  external  shells  ;  all  the  others,  like  the 
cuttle-fish,  are  "naked"  or  shell-less,  but  possess  an  internal  bone  or 
"  pen,"  the  representative  of  the  shell.  On  the  other  hand,  most  of  the 
fossil  forms,  as  orthoceratile,  ammonite,  &c.,  have  external  shells  either 
straight,  coiled  in  a  vertical  plane,  or  curved  variously  ;  though  a  large 
section  also  of  the  extinct  forms  were  naked,  and  possessed  internal  "pens" 
or  shelly  organs  which  occur  abundantly  in  secondary  strata,  and  are 
known  as  belemnites,  belemnoteuthites,  and  the  like.  Having  numerous 
organs  of  prehension,  powerful  jaws  like  the  mandibles  of  a  parrot,  spiny 
tongues,  large  eyes,  acute  senses,  active  locomotion,  and  a  more  concen- 
trated ner\^ous  system  than  other  molkisca,  the  cephalopods,  both  now  and 
in  former  ages,  appear  to  have  been  the  tyrant  scavengers  of  the  waters. 
They  are  all  marine  and  predatory,  living  on  shellfish,  crabs,  and  fishes. 
They  occur  fossil  in  all  formations,  and  appear  to  have  culminated  in 
point  of  numbers  and  power  during  the  Oolitic  period — each  great  period 
having  its  own  peculiar  and  characteristic  forms.  It  is  usual  to  divide 
the  Cephalopods  into  two  orders — the  Tetrabranchiata  and  the  Di- 
BRANCHIATA,  the  former  having  four  branchial  plumes,  two  on  each  side, 
and  the  latter  only  two  branchial  plumes,  one  on  each  side.  The  tetra- 
branchs  or  Nautiloids  form  two  families,  the  Nautilidce  and  Ammonitidce — 
the  former  including  the  existing  nautilus  (the  only  living  representative 
of  the  order),  the  orthoceratite,  lituite,  and  others  having  external  cham- 
bered shells  with  plain  partitions,  or  sutural  junctions  and  siphuncle 
more  or  less  central ;  the  latter  the  extinct  ammonites,  baculites,  and 
others  having  also  external  chambered  shells,  but  these  with  foliaceous 
complex  sutures,  and  siphuncle  dorsal,  or  on  the  back  of  the  chambers. 
The  dibranchs  or  cuttle-fishes,  on  the  other  hand,  have  almost  always 
internal  shells  or  "  pens,"  which  are  frequently  rudimentary,  and  when 
external,  or  rather  pseudo-external,  are  never  chambered.  They  constitute 
two  main  sections — 1st,  Those  with  ten  tentacular  organs  (decapoda),  such 
as  the  ^piralidce  or  spirvilaj,  the  Sepiadoi  or  cuttle-fishes,  the  Loligidce  or 
squids,  and  the  fossil  Belemnitidce  or  belemnites ;  and  2d,  Those  with 
eight  tentacles  (octopoda),  such  as  the  Octopodidce  or  poulpes,  and  the 
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Arijonautidce  or  paper-nautili,  which  are  provided  with  a  thin  fragile 
pseudo-external  shell.  To  the  palaeontologist  many  of  these  distinctions 
are  of  prime  importance,  and  are  curiously  indicative  of  creational  pro- 
gress. Thus,  in  the  palaeozoic  genera  the  sutural  junctions  are  plain  and 
simple,  while  in  the  mesozoic  they  become  foliaceous  and  complex — 
nanlUites,  goniatites,  ceratites^  and  ammonites,  not  only  indicating  generic 
distinctions,  but  time  and  successive  foi-mations.  So  also  in  palaeozoic 
genera  their  tentacles  were  void  of  acetabula  or  sucking-cups,  while  those 
of  neozoic  periods  ai-e  almost  invariably  provided  with  them.  In  like 
manner  the  tetrahrancks  preceded  the  dihrimchs,  and  thus  while  the  for- 
mer is  now  represented  by  a  single  genus,  the  latter  has  representative 
families  and  genera  in  every  region  of  the  existing  ocean. — See  tabulations, 
"  Animal  Scheme." 

Ceratiocaris  (Gr.  heration,  a  pod,  and  kdris,  shrimp). — An  upper  Silu- 
rian ciiistacean,  whose  exact  affinities  are  unknown,  but  whose  form 
apparently  connects  it  with  apus  and  dithyrocarls.  It  derives  its  name 
from  its  large,  finely-striated,  pod-like,  bivalved  carapace  (which  has  fre- 
quently been  mistaken  for  a  bivalve  shell)  ;  and  its  shrimp-like  segmented 
body,  which  consists  of  five  or  six  free  segments,  terminated  by  three  strong 
sharp-pointed  spines — the  leptocheles  of  palaeontologists  before  they  were 
found  in  attachment.  The  finest  specimens  have  been  found  in  the  upper 
Silurians  of  Lesmahago. 

Ceratites  (Gr.  keras,  a  horn — curved  like  a  ram's  horn). — A  genus  of  Am- 
monitidae,  having  the  lobes  of  the  sutures  peculiarly  crenulated.  The 
ceratites  are  characteristic  of  the  Trias  (in  wliich  upwards  of  twenty 
species  have  been  discovered),  and  are  distinguished  from  the  ammonites 
of  the  superincumbent  lias  and  oolite  by  the  absence  of  foliaceous  sutures 
—  the  descending  lobes  terminating  in  small  denticulations,  as  above 
described. 

Ceritodus  (Gr.  keras,  a  horn,  and  odoits,  tooth). — A  genus  of  cestraciont 
fish-teeth  occurring  abundantly  in  the  "  Bone-bed,"  between  the  Trias  and 
Lias  formations,  and  very  puzzling  from  the  variety  of  shapes  they  assume. 
They  have  in  general  an  uneven  or  undulating  upper  surface  of  dentine  and 
enamel,  and  an  under  layer  of  reticulated  osseous  tissue ;  the  several 
plates  or  teeth  apparently  varying  in  form  according  to  the  position  they 
occupied  in  the  pavement-like  palates  of  the  cestraciont. 

Cerium. — One  of  the  rarer  metals  discovered  by  Hisinger  and  Berzelius 
in  1803,  in  the  mineral  named  cerite,  which  consists  of  silica  and  protoxide 
of  cerium  with  minor  proportions  of  iron,  lime,  and  water,  together  with  the 
less-known  metals  didymiwm  and  lanthamim, 

Cerussite  (Fr.  ceruse,  white-lead). — Carbonate  of  lead  occuri'ing  crystal- 
lised, fine,  granular,  or  earthy ;  colourless  or  white,  and  often  grey  or 
yellowish- white,  and  consisting  of  83  protoxide  of  lead  and  16.4  carbonic 
acid.  It  is  a  common  ore  of  lead,  especially  in  beds  or  veins  with  galena 
(sulphuret  of  lead),  from  the  decomposition  of  which  it  is  supposed  to  be 
derived  ;  the  liberated  sulphuric  acid  acting  on  calc-spar,  whose  carbonic 
acid  combines  with  the  protoxide  of  lead. 

Cervical  (Lat.  cervix,  the  neck). — Belonging  to  the  neck,  as  the  ce^-vical 
vertebrae,  or  vetebrae  which  form  the  neck. 

Cestrdcionts,  Cestraciontidse  (Gr.  kestra,  a  pike,  a  kind  of  fish,  so  called 
from  its  formidable  teeth). --The  first  and  oldest  sub-family  of  sharks, 
beginning,  says  Buckland  in  his  Bridgewater  Treatise,  with  the  Transition 
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strata,  appearing  in  every  subsequent  formation  till  the  commencement  of 
the  Tertiary,  and  having  only  one  living  representative — viz.,  the  Ces- 
tracion  PIdlinpi,  or  Port- Jackson  Shark.  The  character  of  the  cestra- 
cionts  is  marked  by  the  presence  of  large  polygonal  obtuse  enamelled  teeth, 
covering  the  interior  of  the  mouth  with  a  kind  of  tessellated  pavement. 
In  some  species  not  less  than  sixty  of  these  teeth  occupied  each  jaw. 
They  are  rarely  found  connected  together  in  a  fossil  state,  in  consequence 
of  the  perishable  nature  of  the  cartilaginous  bones  to  which  they  were 
attached  ;  hence  the  spines  and  teeth  usually  afford  the  only  evidence  of 
the  former  existence  of  these  extinct  fossil  species.  They  are  dispersed 
abundantly  throughout  all  strata,  from  the  Carboniferous  series  to  the 
most  recent  Chalk  ;  e.g.,  psammodus,  cladodus,  helodus,  ceratodus,  stroj^ho- 
dus,  acrodus,  &c. — See  tabulations,   "Animal  Scheme." 

Cetdcea  (Gr.  ketos,  a  whale.)— Cuviers  eighth  order  of  mammalia,  which 
includes  the  whales,  dolphins,  and  other  warm-blooded  animals  inhabiting 
the  ocean.  It  is  now  usual  to  subdivide  the  order  into  sections — 1st,  the 
Cetacea,  including  the  Balcenidce  or  northern  whales,  the  Physiteridce  or 
sperm  whales,  and  the  Delphinidce  or  dolphins  ;  and,  2d,  the  Sirenia,  or 
herbivorous  cetaceans,  which  embraces  the  Rhytinidoe,  and  the  Manatidce 
or  sea-cows.  Remains  of  cetaceous  animals  occur  only  in  recent  and 
tertiary  strata ;  e.g.  Dinotherium  {?},  zeuglodon,  halwno'ptera,  &c. 

Cetiosaurus  (Gr.  keios,  whale,  and  saurus,  lizard.) — A  genus  of  marine 
saurians,  whose  vertebrae  and  other  bones  occur  in  the  Oolite  and  Wealden, 
and  which  has  been  so  named  by  Professor  Owen  from  the  presumed 
general  resemblance  to  the  Cetaceans,  in  the  short  doubly-concave  verte- 
bra;, and  the  solid  bones  and  natatory  character  of  the  extremities. 

Cetotolites  (Gr.  ketos,  a  whale,  and  ous,  otos,  the  ear,  and  lithos). — A  term 
applied  by  Owen  to  the  fossil  petro-tympanics  or  ear-bones  of  whales, 
which  occur  abundantly  in  upper  tertiary  formations,  like  the  Suffolk  and 
Norfolk  "  Crag."  In  general,  the  peculiar  conchoidal-shaped  tympanic 
bone  is  the  only  portion  preserved. 

Ceylanite. — Known  also  as  Candite,  from  Candy  in  Ceylon;  a  dark- 
coloured  variety  of  spinel,  which  see. 

Chdbasie  or  Chabasite  (Gr.  chahos,  narrow,  compressed). — One  of  the 
Zeolite  family,  occurring  in  compressed,  striated,  rhombohedral  crystals, 
chiefly  in  the  vesicular  cavities  and  fissures  of  amygdaloid  and  other 
trap-rocks.  Its  coloiu*  is  usually  white,  but  sometimes  passing  into  a 
greyish-yellow  or  pinkish  tinge  ;  its  composition  uncertain,  analyses  giving 
about  50  silica,  18  alumina,  9  lime,  and  20  water,  with  traces  of  soda, 
potash,  and  iron. 

Chalcedony,  more  frequently  Calcedony,  which  see. 

Chalcolite  (Gr.  chalcos,  bronze,  and  lithos). — A  combination  of  uranium 
with  phosphoric  acid  and  copper,  forming  a  cupreo-phosphate  of  uranium. 
It  occurs  in  scales  of  an  emerald  or  verdigris  green  colour,  and  is  found  in 
metalliferous  veins  traversing  the  granitic  rocks  and  crystalline  schists. 
Differs  from  Uranite  (which  see)  only  in  containing  copper  instead  of  lime. 

Chalk  (Lat.  calx,  Ger.  kalk,  lime). — The  familiar  as  well  as  technical 
term  for  the  soft  and  earthy-looking  varieties  of  limestone.  The  Chalk  of 
the  south  of  England  is  well  known,  both  as  a  rock  and  as  the  upper  mem- 
ber of  the  Cretaceous  System^  which  see.  While  the  white  chalk  of  com- 
merce is  well  known  as  a  soft  amorphous  carbonate  of  lime,  which  can  be 
converted  into  qxiicklime  by  calcination,  and  used  for  all  the  puiiioses  of 
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ordinary  limestone,  it  should  be  borne  in  mind  that  the  term  "  chalk  "  has 
also  been  applied  to  other  substances  which  are  in  no  sense  of  the  word  lime- 
stones, as  lied  Chalk,  a  natural  clay  containing  from  15  to  20  per  cent  of 
the  protoxide  and  carbonate  of  iron  ;  Brown  Cluilk,  a  familiar  name  for 
umber ;  Black  Chalk,  a  variety  of  drawing-slate ;  and  French  Chalk,  a  variety 
of  steatite  or  soapstone — a  well-known  soft  magnesian  mineral. — See  Cre- 
TACKoiis  System. 

Chalybeate  (Gr.  chalyhs,  iron  or  steel). — Applied  to  springs  and  waters 
impregnated  with  iron,  or  holding  iron  in  solution.  Springs,  whose  active 
principle  is  iron,  are  of  two  kinds — the  carbonated,  containing  carbonate  of 
the  protoxide  of  iron  ;  and  the  sidphated,  containing  the  sulphate  of  iron. 

Chambered. — Usually  applied  to  shells  internally  divided  into  chambers 
or  conpartments,  like  the  existing  nautilus. 

Chdos  (Gr.  chaos,  literally  an  immense  void  or  chasm). — Matter  without 
form  or  arrangement ;  according  to  the  poets,  the  primal  condition  of  the 
material  universe  before  it  was  arranged  and  fashioned  into  Cosmos. — 
Chadtic,  confused  ;  thrown  together  into  a  vast  heap  without  any  order  or 
arrangement,  like  the  debris  resulting  from  a  violent  land-flood  or  debacle. 

Charcoal. — The  carbonaceous  residue  of  animal,  vegetable,  and  combus- 
tible mineral  substances,  when  heated  to  redness  in  close  vessels,  or  when 
•'ley  undergo  smothered  combustion.  We  have  thus,  lamp-black  or 
/<  Intal  charcoal,  derived  from  oils  and  fats  ;  tvood  charcoal,  from  twigs 
and  faggots;  and  coke  or  mineral  charcoal,  from  ordinary  pit-coal. — See 
Carbon. 

Chatdyant  (Fr.) — Changing  in  lustre  like  the  cat's-eye  ;  a  word  expres- 
sive of  that  changeable  lustre  exhibited  by  various  minerals,  as  they  are 
turned  less  or  more  to  the  light ;  e.g.,  cat's-eye  opal,  Labrador  felspar,  &c. 

Cheiracdnthus  (Gr.  cheir,  the  hand,  and  akantha,  a  thorn). — Literally 
"  thorny  hand,"  in  allusion  to  the  ichthyodorulite  or  spine  that  protects 
the  pectoral  fins  of  this  fish.  The  Cheiracanthus  belongs  to  the  Acanthod 
family  ;  is  found  in  Devonian  strata  ;  was  a  small,  slim  fish,  covered  with 
minute,  angular,  brightly-enamelled  scales,  each  having  a  slight  median 
ridge  ;  and  armed  in  all  its  fins  with  defensive  spines. 

Cheir6lepis  (Gr.  cheir,  the  hand,  and  lepis,  a  scale). — Literally  "  scaly- 
hand,"  in  allusion  to  its  scaly  pectorals  ;  a  genus  of  Devonian  fishes  belong- 
ing to  the  family  Acanthodes,  and  characterised  by  the  great  development  of 
their  pectoral  and  ventral  fins,  and  by  the  presence  only  of  a  small  sub- 
dorsal. In  Cheirolejyis  the  scales  are  lozenge-shaped,  and  richly  adorned 
with  minute  waving  strisa  on  their  posterior  margins. 

Cheirdptera  (Gr.  cheir,  the  hand,  and  pteron,  a  wing.) — Literally  "hand- 
wings," — the  Bats  ;  a  well-known  order  of  mammalia,  whose  fore-feet  or 
hands  are  so  modified  as  to  enable  them  to  exercise  the  power  of  flight — a 
power  which  they  alone  of  all  the  existing  mammalia  possess.  They  are 
found  in  all  parts  of  the  world,  but  most  abundantly  in  tropical  countries  ; 
are  crepuscular  and  nocturnal  in  their  habits  ;  and  live,  some  on  insects, 
others  on  the  blood  of  the  larger  mammalia,  and  others  again  on  fruits. 
Remains  of  the  order  occur  in  tertiary  strata,  and  also  in  many  o(  the 
ossiferous  caverns,  where  they  seem  to  have  lodged  after  the  manner  of  their 
existing  congeners. 

Cheir otherium  (Gr.  cheir,  the  hand,  and  therion,  beast). — A  term  applied 
by  Dr  Kaup  to  an  xmknown  quadruped,  the  hand-like  impressions  of  whose 
feet  are  common  on  the  slabs  of  the  Trias  or  Upper  New  Red  Sandstone. 
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It  is  supposed  by  Professor  Owen  to  be  one  and  the  same  with,  the  batrach- 
ian  or  frog-Hke  Labykinthodon,  which  see. 

Cheirurus  (Gr.  cheir,  hand,  and  owa,  a  tail). — Literally  "  hand-tail ; "  a 
genus  of  Lower  Silurian  trilobites,  so  termed  from  their  tail  or  terminal 
portion  presenting  four  or  five  finger-like  spines  or  processes. 

Chelse  (Gr.  chele,  a  claw).^ — Applied  particularly  to  the  bifid  claws  or 
pincers  of  the  Crustacea,  the  scorjjion,  &c.  Fossil  chelae  (Leptocheles)  occur 
as  early  as  the  Upper  Siliu-ian  epoch. 

Chelichnus  (Gr.  chelon^,  a  tortoise,  and  ichnon,  footprint). — The  sup- 
posed footprints  of  tortoises  occurring  on  the  slabs  of  the  Permian  Sand- 
stones of  Corncockle  Muir,  in  Dumfriesshire,  and  so  termed  by  Sir  W. 
Jardine,  who  has  figured  them  in  his  IcJmology  of  A  nnandale. 

Chelonia  (  Gr.  chelonS,  the  tortoise). — In  Cuvier's  arrangement,  the  first 
order  of  the  Reptilia,  including  the  tortoise,  the  turtle,  &c.,  in  which  the 
skeleton  of  the  trunk  is  external,  shell-like,  and  immovable — the  upper 
portion  being  termed  the  caraj^ace,  and  the  lower  or  abdominal  plate  the 
plastron.  Chelonian  foot-tracks  are  supposed  to  have  been  discovered  as 
early  as  the  Old  Red  Sandstone  period  ;  but  their  actual  remains  have  as  yet 
been  found  only  in  the  Oolite,  Chalk,  and  Tertiary  formations.  In  the  Ter- 
tiaries  of  the  Siwalik  hills  Dr  Falconer  discovered  the  carapace  of  the  gigan- 
tic Testudo  Atlas,  or  Colossochelys,  measuring  about  20  feet  in  diameter. 

Cheropotamus,  Chceropotamus  (Gr.  choiros,  a  hog,  and  potamos,  river). — 
Literally  "  river-hog ; "  a  pachydermatous  quadruped  occurring  in  the 
Tertiaries  of  France  and  England  ;  very  closely  related  to  the  hog-family, 
and  forming,  as  it  were,  a  link  between  the  extinct  Anoplothere  and  the 
existing  Peccary.  From  its  geological  position,  Professor  Owen  regards  it 
as  the  earliest  representative  of  the  hog-tribe  on  our  globe  ;  and  from  its 
dentition,  considei's  it  to  have  been  more  predacious  or  carnivorous  than 
any  of  the  existing  species. 

Chert  (quasi  quartz).— A  mixed  siliceous  rock,  or  rather  flinty  por- 
tions occurring  in  other  strata,  as  in  limestone.  Resembles  some  varieties 
of  flint  and  hornstone,  but  less  splintery  in  the  fracture,  and  fusible,  which 
latter  property  is  owing  to  an  admixture,  less  or  more,  of  calcareous 
matter.  A  limestone  so  siliceous  as  to  be  worthless  for  the  limekiln,  is 
said  to  be  "  cherty." 

Chesil  Bank  (Ger,  Hesel,  a  pebble). — Literally  '^Pebble-bank;"  the 
well-known  shifting  pebble  beach  that  extends  from  Portland  to  Abbots- 
bury,  on  the  southern  coast  of  England. 

CMdstolite  (Gr.  cMastos,  marked  with  the  letter  x,  or  cleft,  and  lithos, 
stone). — A  crystalline  mineral,  by  some  regarded  as  a  variety  of  Anda- 
lusite,  and  by  others  as  a  distinct  species.  It  occurs  in  long  four-sided 
prisms  of  a  pale-grey  or  greyish-green  colour,  with  a  dull  vitreous  lustre, 
and  is  found  imbedded  in  clay-slate,  especially  near  granite,  and  often 
appears  like  four  crystals  separated  by  a  black  cross  of  the  dark  slate  ; 
hence  the  name. 

Cljina-Clay. — A  general  term  for  the  finer  varieties  of  pottery  clay, 
technically  known  as  Kaolin,  which  see. 

Chiton  (Gr.  chiton,  a  coat  of  mail). — A  well-known  moUusc,  whose  shell 
consists  of  eight  transverse  imbricating  plates  ;  e.g.,  the  C.  octovalvis  of 
our  own  shores.     Chitons  occur  fossil  from  the  Silvirian  upwards. 

Chlorite  (Gr.  chloros,  green).— A  soft  friable  mineral,  closely  allied  in 
character  to  talc  and  mica,  and  so  called  from  its  greenish  colour.     It  is 
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generally  massive  and  scaly,  or  imbedded  and  interspersed  through  other 
rocks.  "Chlorite,"  says  'Nicoll  {Man.  of  Mineral.),  "is  one  of  the  most 
widely  dispersed  and  geologically  important  minerals.  Externally  it  re- 
sembles mica,  and  is  frequently  associated  with,  or  replaces,  it  in  granite, 
gneiss,  and  similar  rocks.  It  is  a  component  of  the  diabase  porphyries 
and  amygdaloids,  and  then  often  crystallised  ;  and  it  is  occasionally  found 
in  diorite,  euphotide,  and  serpentine  ;  more  rarely  in  greenstone-porphyry, 
amygdaloid,  basalt,  and  trachyte.  It  is  most  abundant  in  chlorite  slate, 
or  in  beds  of  potstone,  intimately  mixed  with  talc,  for  which  it  shows  a 
strong  affinity.  From  these  it  has  passed  into  various  sedimentary  rocks, 
which  owe  to  it  their  green  colour.  The  Alps,  Scandinavia,  the  Ural,  the 
Harz,  and  many  parts  of  Scotland,  are  well-known  localities  of  chlorite, 
both  in  its  crystallised  variety  and  as  a  constituent  of  rocks."  According 
to  Kobell,  a  German  variety  consisted  of  silica  27.32,  alumina  20.69,  mag- 
nesia 24.89,  iron  protoxide  15.23,  manganese  protoxide  0.47,  water  12.00. 
The  most  abundant  varieties  are  common  chlorite,  chlorite  slate  (which  con- 
tains upwards  of  40  per  cent  of  magnesia),  and  foliated  chlorite. 

Chloritic  Sand  (Gr.  cMoros,  green). — Any  sand  coloured  green  by  an 
admixture  of  the  simple  mineral  chlorite,  which  see.  The  term  is  generally 
applied  to  the  "Greensand"  of  the  chalk  formation,  which  owes  its  pre- 
vailing colovir  to  a  chloritous  silicate  of  iron. 

CUorophaeite  (Gr.  chloros,  green,  and  pftao,  I  appear). — A  soft  sectile 
earthy  mineral,  occurring  massive,  or  disseminated  in  amygdaloidal  trap- 
rocks  ;  translucent  and  olive-green  when  first  exposed,  but  soon  changes 
to  blackish-brown,  and  becomes  opaque.  Consists  of  32.85  silica,  22.08 
iron  peroxide,  3.44  magnesia,  and  41.63  water. 

Chlorophdne  (Gr.  chloros,  green,  and  phaAno,  I  shine). — A  variety  of 
fluor-spar,  so  called  from  its  exhibiting  a  bright-green  phosphorescent 
light  when  heated. 

Choanites  (Gr.  choan^,  a  funnel).  — A  genus  of  spongiform  zoophytes 
occurring  in  the  chalk  formation,  and  usually  converted  into  flint.  They 
are  of  a  sub-ovate  form,  and  appear  to  have  been  composed  (according  to 
Dr  Mantell,  who  first  described  them)  of  a  softer  tissue  than  the  ordinary 
sponges.  They  have  a  central  funnel-like  cavity  (whence  the  name),  were 
fixed  at  the  base  by  long  rootlets,  and  had  their  mass  traversed  by  nume- 
rous channels  which  opened  on  the  inner  surface  of  the  cavity,  and  which, 
in  transverse  sections,  gives  them  the  radiating  appearance  of  a  sea- 
anemone,  hence  the  familiar  term  of  "  petrified  anemones."  * 

Choke-Damp. — A  miner's  term  for  carbonic  acid  gas,  as  distinct  from 
"fire-damp"  or  light  carburetted  hydrogen.— See  After-Damp. 

Chondrites  (Lat.  choiulrtis,  a  species  of  sea- weed). — Fossil  marine  plants 
of  the  Chalk  and  other  formations ;  so  called  from  their  resemblance  to 
the  existing  chondrtis  crispus,  or  Irish  moss  of  our  own  shores.  The  frond 
is  thick,  branched,  dichotomous,  or  forking  into  cylindrical  or  clavlform 
di\dsions,  with  a  smooth  surface,  and  without  tubercles. 

Ch6ndrodite  (Gr.  chondros,  a  grain). — The  hemi-prismatic  chrysolite  of 
Haliy.  One  of  the  gems  occurring  in  grains  in  crystalline  limestone,  &c., 
of  various  shades  of  yellow  and  red  ;  transparent ;  and  consisting  of  silicate 
of  magnesia,  with  iron,  potash,  and  fluorine. 

Chrome,  Chromium  (Gr.  chroma,  colour). — One  of  the  metals  discovered 
by  Vauquelin  in  1797,  and  so  named  from  its  property  of  imparting  colour 
to  other  bodies  in  a  remarkable  degree.     Combined  with  oxygen  it  forms 
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chromic  add,  and  this  again,  with  other  substances,  forms  chromates,  as 
chromate  of  lead,  chromate  of  iron,  &c.  In  nature,  chromium  forms  the 
colouring  matter  of  various  gems,  as  the  emerald,  ruby,  &c.  ;  and  in  the 
arts  its  preparations  are  extensively  used  as  pigments. 

Chrome  Ochre. — Oxide  of  chrome,  occurring  in  loose  earthy  masses, 
disseminated  or  investing,  of  a  fine  yellowish-green,  but  generally  so 
mixed  up  with  the  rock  in  which  it  occurs  as  to  be  separable  only  by 
chemical  means,  and  hence  termed  chrome-stone. 

Chromite  or  Chromate  of  Iron. — A  mineral  occurring  generally  in  serpen- 
tine or  serpentinous  limestones,  either  in  veins,  in  nests,  or  disseminated. 
It  is  used  in  the  preparation  of  various  pigments,  as  chrome-green,  chrome- 
yellow,  &c. 

Chrysoberyl  (Gr.  chrysos,  gold,  and  heryllion,  a  gem). — A  species  of  cor- 
undum, of  a  yellowish  or  asparagus  green,  and  consisting  chiefly  of  alumina, 
with  glucina  and  protoxide  of  iron.  When  large  and  transparent  it  is 
used  as  a  gem  ;  the  opalescent  varieties,  named  cymofhane  (floating  light) 
being  most  esteemed. 

Chrysocolla  (Gr.  chrysos,  golden,  and  coUa,  glue). — A  silicate  of  the  pro- 
toxide of  copper,  occurring  in  botryoidal  or  reniform  crusts,  of  a  fine 
emerald  green,  and  apparently  a  secondary  production  from  the  decompo- 
sition of  copper-ores,  which  it  usually  accompanies.  Derives  its  name 
from  the  weak  resinous  lustre  and  peculiar  transparency  of  its  fractured 
edges. 

Chrysolite  (Gr.  chrysos,  gold,  and  lithos). — A  green  -  coloured  mineral 
occurring  in  trap  and  volcanic  rocks,  and  consisting  of  about  40  silica,  50 
magnesia,  and  9  iron,  with  traces  of  alumina,  manganese,  and  nickel.  The 
fine  green-coloured  transparent  crystals  are  known  as  chrysolite;  the  less 
pellucid  granular  masses  as  olivine ;  and  less-known  and  duller-coloured 
varieties  as  chusite,  fazalite,  hyalosiderite,  &c. 

Chrysoprase  (Gr.  chrysos,  gold,  and  prasinos,  leek-green). — A  fine  apple- 
green  to  leek-green  variety  of  calcedony,  which  owes  its  colour,  according 
to  Klaproth,  to  a  small  per-centage  of  oxide  of  nickel. 

CIdaris,  Cidarites  (Gr.  kidaris,  a  turban).  —  A  genus  of  the  family 
Echinidea  or  sea-urchins,  characterised  by  their  hemispherical,  globular, 
or  sub-oval  shape ;  parallel  ambulacra,  that  is,  diverging  equally  on  all 
sides  from  the  vent  to  the  mouth ;  vent  vertical ;  mouth  beneath  and 
central.  Living,  and  fossil  from  the  carboniferous  limestone  upwards. 
Many  of  the  cidarites  are  of  large  size,  and  are  furnished  with  long  and 
often  curiously  ornamented  spines. 

Cilia  (Lat.  cilium,  an  eyelash). — Applied  in  Zoology  to  a  peculiar  sort 
of  moving  organs,  resembling  microscopic  hairs;  e.y.,  the  hair- like  fila- 
ments that  surroimd  the  mouths  of  polypes.  Ciliated,  furnished  or  fringed 
with  cilia ;  ciliary  motion,  that  rapid  vibratile  motion  characteristic  of 
cilia  in  a  state  of  action. 

Cimoli6riii8  (Gr.  kimolia,  a  kind  of  fuller's  clay,  and  ornis,  bird). — 
Literally  Chalk-marl  Bird ;  a  generic  term  applied  by  Professor  Owen  to 
certain  bones  from  the  Lower  Chalk-marls,  and  considered  to  be  those  of 
birds.  It  is  doubtful,  however,  whether  they  do  not  belong  to  the  Ptero- 
dactylus  compressirostris,  and  until  more  is  known  of  the  osteology  of  the 
Pterodactyles,  the  name  must  be  received  merely  as  provisional. 

Cimolite.  —  Cimolian  earth ;  a  pure  white  vdxiety  of  clay,  or  hydrous 
silicate  of  alumina,  so  called  from  its  occurring  in  the  island  of  Cimola. 
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It  is  used  as  a  fuller's  earth ;  and,  like  kaolin,  results  from  the  decomposi- 
tion of  felspar  in  trachyte  or  other  felspathic  rock. 

Cinder-bed. — A  stratum  of  the  Upper  Purbeck  series,  almost  wholly 
composed  of  oyster-shells  ;  and  so  named  by  the  quarrymen  from  its  loose 
Jncohercnt  composition. 

Cinnabar  (Gr.  kinndhari). — Sulphuret  of  mercury,  occurring  in  crystals, 
isseminated  and  granular,  compact,  or  earthy,    and  usually  of  a  fine 

)chineal-red  or  vermilion  colour.  It  is  found  in  the  crystalline,  transi- 
lon,  and  secondary  strata,  in  beds  or  veins,  and  associated  with  native 
lercury,  iron-pyrites,  and  other  ores.  It  is  the  principal  ore  of  mercury, 
rhich  is  obtained  from  it  by  sublimation  or  distillation.      The   purer 

irieties  are  used  as  a  pigment. 

Cinnamon  Stone. — A  variety  of  garnet,  belonging  to  what  is  termed  the 
I'*  Lime-alumina"  division  of  the  family,  and  so  called  from  its  cinnamon  or 
jrange-yellow  colour, — See  Garnet. 

Cipolin  or  Cipolllno. — An  Italian  term  for  a  whitish  marble,  variegated 

ith  zones  or  shadings  of  green  talc  or  chlorite ;  and  so  called  from  its 
^resemblance  to  the  alternating  green  and  white  coats  of  an  onion. 
{Cipollina,  a  shallot  or  onion). 

Cirripedes,  Cirrhipedia,  Cirrh6poda  (Gr.  kirros,  a  curl,  and  pons,  podos, 
a  foot).  —  A  class  of  articulated  animals,  including  the  barnacles  and 
acorn-shells,  which  obtain  their  name  (curl-footed)  from  the  many- jointed 
curled  tentacles  which  terminate  their  feet.  In  their  adult  stage  they 
are  furnished  with  a  shelly  covering  consisting  of  several  pieces,  some 
[being  sessile,  others  attached  by  a  long  fleshy  peduncle.  They  are  found 
fossil  from  the  oolite  upwards — pollicipes,  balamis,  scalpellum,  &c. 

Clathrdria  (Lat.  clalhrum,  a  lattice). — A  genus  of  fossil  stems,  first  dis- 

)vered  by  Dr  Mantell  in  the  Wealden  of  Sussex,  and  so  named  from  the 

ittice-like  arrangement  of  the  lozenge-shaped  leaf-scars  which  ornament 

their  surface.     They  are  evidently  gymnogens,   and  appear  to  have  the 

nearest  relation  to  the  Cycas  family,  though  certain  fruits  generally  found 

along  with  them  seem  to  point  to  the  true  Coniferae. 

Clathrdpteris  (Lat.  dathrum,  a  lattice,  and  pteris,  fern).  —  Literally 
"Lattice-fern;"  a  genus  of  gigantic  ferns  apparently  peculiar  to  the 
Wealden.  The  leaf  is  deeply  pinnatifid  ;  leaflets  elongated  and  traversed 
by  a  strong  midrib ;  secondary  veins  perpendicular  to  the  midrib,  and 
united  by  transverse  branches,  which  produce  a  network  of  quadrangular 
meshes  ;  hence  the  name. 

Clavate  (Lat.  davns,  a  club). — Club-shaped;  slender  at  one  extremity, 
and  gradually  thickening  and  terminating  obtusely  at  the  other. 

Clay  Ironstone. — A  familiar  term  for  the  impure  earthy  carbonates  of 
iron  which  occur  in  nodules,  layers,  and  bands,  chiefly  in  the  Coal-forma- 
tion ;  hence  day-hand  in  contradistinction  to  hladc-hand. — See  Ironstone, 

Claystone. — An  earthy  felspathic  rock  of  the  Trap  group,  occurring  in 
veins  as  well  as  in  mountain  masses,  and  differing  from  compact  felspar 
in  being  softer,  and  having  the  aspect  and  texture  of  a  baked  or  indurated 
clay.  It  becomes  porphyritic  by  the  intermixture  of  felspar  crystals,  and 
is  then  known  as  daystone  porphyry.  The  prevailing  colours  among  the 
claystones  are  buffs  and  reddish-browns,  with  various  tints  approaching  to 
purple. 

Cleavage. — That  peculiar  structure  in  many  fine-grained  stratified  rocks, 
such  as  clay-slate,  which  renders  them  capable  of  being  split  indefinitely 
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into  thin  plates  or  laminge,  and  this  in  a  direction  independent  of  their 
bedding  or  sti'atification.  Occasionally  the  lines  of  cleavage  may  coincide 
with  those  of  bedding  when  the  strata  stand  at  high  angles,  but  for  the 
most  part  it  is  transverse,  and  even  often  at  right  angles  to  the  original 
sedimentary  layers.  As  a  superinduced  structure  occurring  among  the  semi- 
crystalline  or  metamorphic  strata,  its  origin  has  given  rise  to  many  hypotheses 
— the  chief  of  which  may  be  regarded  as  mechanical  or  chemical,  according 
as  they  are  founded  on  physical  or  on  chemical  considerations.  Thus,  those 
who  regard  cleavage  as  a  minute  species  of  jointing,  genei'ally  running 
parallel  to  great  axes  of  elevation,  and  altogether  independent  of  the  strike 
or  dip  of  the  strata  through  which  it  passes,  adopt  the  mechanical  theory 
of  great  lines  of  cosmical  uprise  and  contraction,  which  produced  immense 
pressure  on  the  irregular  particles  or  interstitial  cavities  of  the  cleaved 
masses  ;  while  those  who  regard  it  as  a  species  of  crystallisation  or  new 
molecular  arrangement  adopt  a  chemical  view,  and  ascribe  the  appearances 
to  the  long- continued  but  as  yet  imperfectly  understood  operation  of 
electrical  or  chemical  forces.  Professor  Sedgwick,  for  instance,  who  has 
directed  much  of  his  attention  to  metamorphic  phenomena,  propounds  a 
chemico-electrical  hypothesis  (founded  on  the  artificial  production  of 
cleavage  by  passing  magnetic  currents  through  masses  of  moistened  clay), 
by  which  "  crystalline  or  polar  forces  have  rearranged  whole  mountain- 
masses,  producing  a  beautiful  crystalline  cleavage,  passing  alike  through 
all  the  strata  ; "  while  Professor  Phillips  appeals  in  the  main  to  "  mechani- 
cal forces  compressing  the  sediment  at  right  angles  to  the  lines  of  cleavage." 
On  the  other  hand,  Mr  Daniel  Sharpe  attempts  to  combine  with  this  me- 
chanical theory  "the  action  of  some  peculiar  crystalline  force;"  while 
Messrs  Sorby  and  Tyndall  adopt  the  purely  mechanical  view— the  former 
maintaining  that  the  flattish  unequiaxed  particles  of  the  ancient  mud  and 
sand  greatly  aided  the  compressing  force  in  producing  cleavage  ;  and  the 
latter,  that  the  result  was  unaided  by  the  shape  of  the  particles,  but  was 
caused  by  the  extension  under  pressure  of  the  minute  interstices  which  must 
exist  in  even  the  most  finely-levigated  mudstones. — See  Metamorphism. 

Cleavelandite  (after  Professor  Cleaveland).— One  of  the  Felspar  family, 
and  known  also  as  alhite,  but  differs  little  either  in  form  or  composition 
from  ordinary  felspar  or  orthoclase. 

Cleveland  Ironstone.— An  important  ore  of  iron  obtained  from  the  Cleve- 
land district  in  Yorkshire,  where  a  stratum,  16  feet  thick,  of  a  rusty-look- 
ing sandstone  (the  ''Lias  Band")  crops  out  from  the  middle  of  the  Lias 
formation,  and  is  considered  to  yield  on  an  average  about  30  per  cent  of 
iron,  "  It  is  chiefly,"  says  Ansted,  "  a  carbonate  of  the  protoxide  of  iron, 
with  about  30  per  cent  of  impurity,  consisting  of  silica,  alumina,  lime, 
and  magnesia,  and  a  little  water.  It  is  sometimes  massive,  and  sometimes 
alternates  with  shaly  bands,  and  is  generally  oolitic  in  structure.  It  ex- 
tends over  a  district  of  some  hundreds  of  square  miles,  thinning  out  to  the 
south,  and  capped  by  sandy  shales  containing  scattered  nodules  of  iron- 
stone. Upwards  of  a  million  of  tons  of  ironstone  are  annually  extracted 
from  this  deposit,  chiefly  near  Middlesborough." 

Clinker.— In  Mineralogy,  the  black  oxide  of  iron,  readily  obtained  in 
scales  and  globules  from  red-hot  iron  while  under  the  hammer  of  the 
blacksmith.  In  familiar  language  the  term  is  applied  to  the  slaggy  ferru- 
ginous crusts  that  form  on  the  bars  of  engine-furnaces,  round  the  taps  of 
iron-furnaces,  and  the  like. 
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Clinkstone.— A  flinty  felspathic  rock  or  homstone,  of  a  greyish-blue 
colour,  having'  a  tendency  to  divide  into  slabs,  and  ringing  or  "clinking'' 
with  a  sort  of  metallic  sound  when  struck  by  the  hammer.  Many  so-called 
rllnkstoiies  are  merely  basaltic  greenstones,  having  a  shivery  or  fissile  struc- 
ture— the  thin  slabs  ringing  under  the  hammer. — Same  as  Piionolite. 

Clionites.— A  genus  of  minute  fossil  sponges,  or  rather  the  silicified  casts 
of  these  sponges,  occurring  in  perforations  of  shells  found  in  the  Chalk 
formation.  They  are  named  after  the  existing  parisitical  sponge  cliona, 
whose  perforations  often  completely  riddle  the  oyster  and  other  shells. 

Clanch. — An  English  provincial  term  for  any  tough  coarse  clay  ;    ap- 
lied  to  certain  clays  of  the  Coal-measures,  and  also  to  the  hard  clayey  beds 

the  Gault  or  chalk-marl. 
I'  Clymenia  (Gr.   clymen^,   a  sea-nymph). — A  genus  of   nautiloid  shells 

scuhar  to  Devonian  strata,  in  which  upwards  of  forty  species  have  been 

jtected.      In  the  clymenia,  the  septa  of  the  chambers  are  simple  or 

jhtly  lobed,  and  the  siphuncle  is  internal,  or  on  the  inner  side  of  the 
'  whorls  ;  hence  the  occasional  synonym,  Endosiphonites. 

Clypeistridse  (Lat.  clypeus,  a  buckler). — A  family  of  fossil  sea-urchins 
occurring  in  the  Chalk,  and  characterised  by  their  oblong  or  rounded  form ; 
mouth  somewhat  angular,  and  furnished  with  well-developed  teeth  ;  out- 
let distant  from  the  svunmit ;  tubercles  mere  granulations,  and  the  spines 
proportionably  small.  The  group  is  usually  divided  into  the  Oaleritidce 
(helmet-like)  and  the  Clypeidce  (buckler-like). 

Coal  (Ger.  kohle;  Fr.  houille). — In  mineralogical  systems  the  Coals 
constitute  a  limited,  but  very  distinct  and  highly  important  family,  which 
embraces  such  species  as  graphite,  anthracite,  common  coal,  hrown-coal  or 
lignite,  and  peat.  Chemically,  their  chief  constituent  is  carbon,  in  com- 
bination with  varying  proportions  of  hydrogen,  oxygen,  and  nitrogen  ; 
and  in  all  there  exists  a  greater  or  less  amount  of  earthy  impurities,  which 
being  incombustible,  remain,  after  burning,  as  ashes.  From  their  com- 
position, which  only  differs  from  vegetable  or  woody  matter  in  the  dimin- 
ished amount  of  its  gaseous  and  volatile  elements ;  from  their  internal 
structure,  which,  for  the  most  part,  exhibits  to  the  naked  eye,  and 
almost  always  to  the  microscope,  abundance  of  vegetable  tissue  ;  and  from 
their  lithogical  and  other  characteristics,  there  can  be  no  doubt  of  their 
vegetable  origin  —  whether  occurring  as  peat  and  lignite,  in  which  the 
ligneous  structure  is  still  apparent,  or  as  common  coal  and  antliracite,  in 
which,  for  the  most  part,  mineralisation  is  so  perfect  as  to  have  obliter- 
ated every  external  trace  of  their  organic  origin.  We  have  thus  the  most 
satisfactory  evidence  that  Coal,  in  all  its  species,  is  merely  mineralised 
vegetation — vegetation  which,  in  part,  grew  and  was  submerged  in  situ 
as  peat-mosses,  cypress-swamps,  jungles,  and  forest-growths,  and  in  part 
was  drifted  by  rivers  into  the  seas  of  deposit,  whose  varied  strata  of  sand- 
stones, limestones,  shales,  mudstones,  coals,  and  ironstone,  now  consti- 
tute our  available  Coal-Fields.  Of  covirse,  as  the  operations  of  nature  are 
uniform  and  incessant,  we  have  Coals  of  all  periods — graphites  and  anthra- 
cites of  the  Silurian  and  Devonian,  bituminous  coals  of  the  Carboniferous 
and  Jurassic,  lignites  of  the  Tertiary,  and  peats  of  the  current  epoch — the 
products  differing  in  quality  according  to  the  amount  of  mineralisation 
and  subsequent  metamorphism  to  which  they  may  have  been  subjected. 
The  available  coal  of  Great  Britain  is  no  doubt  of  carboniferous  age,  but 
many  excellent  coal-fields  in  India,  America,  and  other  countries,  belong 
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to  the  Jurassic  or  Oolitic  period,  while  anthracites  and  graphites  may 
belong  to  any  epoch,  just  as  the  original  bituminous  coal  may  have  been 
subjected  to  heat  and  other  metamorphic  processes.  Like  all  mixed  rocks, 
common  coal  presents  many  varieties — and  these,  according  to  their  struc- 
ture, texture,  and  qualities,  have  received  various  names,  as  caking  coal, 
which  is  soft  or  ''tender"  in  the  mass,  like  that  of  Newcastle,  and  swells 
and  cakes  together  in  burning ;  splint  or  slate  coal,  which  burns  free 
and  open,  and  is  hard  and  slaty  in  texture ;  cannel,  which  is  compact 
and  jet-like  in  texture,  and  burns  with  a  clear  candle-like  flame,  and,  from 
its  composition,  is  chiefly  used  in  gas  manufacture ;  and  coarse,  foliated, 
or  ciihic  coal,  which  is  more  or  less  soft,  breaks  up  into  large  fragments, 
and  contains  in  general  a  large  per-centage  of  earthy  impurities.  Between 
these  there  is,  of  course,  every  gradation — coals  so  pure  as  to  leave  only 
one  or  two  per  cent  of  ash,  others  so  mixed  as  to  yield  from  ten  to  thirty 
per  cent,  and  many  so  impure  as  to  be  unfit  for  fuel,  and  so  to  pass  into 
shales  more  or  less  bituminous.  The  following  analysis  exhibits  proxi- 
mately these  gradations,  but  mainly  that  varying  proportion  of  gaseous 
elements  which  marks  the  passage  of  wood  into  peat,  peat  into  coal,  and 
coal  into  anthracite  and  graphite  : — 

{At  212°. )  Carbon.      Hydrogen.     Oxygen.      Nitrogen.      -f«'Or^««'^c 

Wood 48—54  6-10  35—45 

Peat   56—66  5-9  18—33  2-4  1—6 

Lignite  56—70  3-  7  13—27  1-0  1—13 

Coal    70—92  2—6  1—8  0—2  3—14 

Anthracite    ...  74—93  1—  4  0—  3  trace  1—  7 

Graphite   80—98           ...               ...             ...  1—  7 

Cobdlt  (Ger.  Kohalos,  the  demon  of  German  mines). — A  metal  discovered 
by  Brandt  in  1733.  As  an  ore  it  is  found  chiefly  in  combination  with 
arsenic  as  arsenical  cobalt  or  smaltine,  or  with  sulphur  and  arsenic  as  grey 
cobalt  ore.  As  a  metal  it  is  white  and  brittle,  unchanged  in  the  air,  has  a 
high  melting  point,  is  strongly  magnetic,  and  has  a  specific  gravity  of  8.5. 
It  is  seldom  used  in  the  metallic  state,  owing  to  the  difficulty  of  reducing 
its  ores,  but  these  are  extensively  employed  in  the  arts,  as  in  the  produc- 
tion of  pigments,  inks,  stains,  and  glazes.  The  ores  of  cobalt  (smaltine, 
sulphuret  of  cobalt,  &c. )  occur  in  granitic,  crystalline,  and  secondary  for- 
mations, in  connection  with  ores  of  silver,  copper,  &c. ;  and  being  at  first 
mysterious  and  intractable,  received  their  name  from  the  mysterious 
Kobalos  who  is  supposed  to  obstruct  the  operations  of  the  miners. 

C6ccolite  (Gr.  kokkos,  a  berry,  and  lithos). — Granular  sahlite;  a  variety  or 
sub-species  of  augite  occurring  in  granular  or  berry-like  concretions ;  hence 
the  name. 

Cocc6steu8  (Gr.  kokkos,  a  berry,  and  os,  a  bone). — Literally  "  berry-bone ; " 
a  fish  of  the  Old  Red  Sandstone,  and  so  termed  from  the  small,  berry-like 
tubercles  with  which  the  plates  of  its  cranial  buckler  and  body  are  thickly 
studded.  In  general  appearance  Coccosteus  resembles  PteHchthys,  but 
wants  the  arm-like  appendages,  and  is  usually  much  larger — ranging  m  the 
Caithness  flagstones  from  a  few  inches  to  two  feet  in  length.  In  both,  the 
body-plates  were  similarly  arranged  and  tuberculated  ;  in  both,  the  tail  or 
terminal  portion  was  covered  with  scales,  and  supported  a  fin  or  fins  ;  and 
both  seem  to  have  possessed  small  l)ony  teeth  in  either  jaw.  Hugh  Miller 
and  Dr  Pander  have  attempted  outlines,  but  the  data  are  yet  insufficient 
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for  a  satisfactory  restoration.  It  is  usual  to  arrange  Coccosteus  and 
Pterichthys  under  the  family  Cephalaspidoe ;  but  the  group  is  yet  too  little 
understood  for  this  arrangement,  and  in  the  mean  time  all  that  can  safely 
be  done  is  to  rank  them  as  members  of  the  great  order  of  Placoderms  or 
Placooanoids,  in  allusion  to  the  bony  plates  which  constitute  their  ex- 
ternal covering  or  skeleton. 

C6cMiodus  (Gr.  cocldias,  a  cockle,  and  odous,  tooth). — Literally  "cockle- 
like tooth ; "  a  genus  of  Cestraciont  fish-teeth  occurring  in  the  mountain 
limestone,  and  so  termed  from  their  cockle-shell-like  aspect. 

CoelacintM  (Gr.  koilos,  hollow,  and  acantka,  spine).— Literally  "hollow- 
spines  ;"  an  extensive  group  of  fossil  sauroid  fishes,  that  derive  their  name 
from  the  central  cavity  in  their  fin-rays,  which,  however,  may  have  had  ori- 
ginally cartilaginous  cores.  They  occur  from  the  Devonian  to  the  Chalk 
inclusive,  and  embrace  such  genera  as  ccelacanthus,  asterolepis,  dendrodus, 
holoj/ft/fhius,  rhizodus,  macropoma,  &c. 

Coeiodont  (Gr.  koilos,  hollow,  and  odous,  tooth).  —  Literally  "hollow- 
toothed  ; "  a  term  apphed  to  those  lacertilians  or  lizard  -  like  reptiles 
which  have  hollow  teeth,  in  contradistinction  to  the  Pleodont  or  solid- 
toothed. 

Ccelorhynchus  (Gr.  koilos,  hollow,  and  rhynchos,  beak). — Literally 
"hollow-beak;"  a  genus  of  sword-fishes  whose  prolonged  premaxillary 
bones  or  "  swords"  have  been  found  in  the  upper  chalk  and  eocene  terti- 
aries  of  England. 

Coenoecium  (Gr.  koinos,  common,  and  oikos,  dwelling). — The  term  em- 
ployed by  Professor  Allman  to  designate  the  plant-like  structure  or  common 
dermal  system  of  the  polyzoa,  in  contradistinction  to  the  jpolypary  or 
'polypidom  of  the  true  polypes. 

Coke. — Charcoal ;  the  carbonaceous  residue  of  coal  after  the  volatile 
matters  have  been  driven  off  by  heat.  Formerly  coke  was  prepared  by  a 
smothered  combustion  of  the  coal  in  open-air  heaps ;  now  it  is  prepared  in 
ovens  specially  constructed  for  the  purpose. 

Cole6ptera  (Gr.  koleos,  a  sheath  or  case,  and  pier  on,  wing), — Sheath- 
winged  ;  an  order  of  insects,  like  the  beetles,  furnished  with  hard  crustace- 
ous  sheaths  {elytra)  which  cover  and  protect  their  membraneous  wings  or 
organs  of  flight.  Coleopterous  insects  are  found  fossil  from  the  Coal-forma- 
tion upwards. 

CoUyweston  Slates. — Also  known  as  "Collyweston  Tilestones;"  a  sub- 
ordinate series  of  laminated  calcareous  beds  occurring  at  Collyweston,  near 
Stamford,  in  Lincolnshire ;  and  from  their  position  supposed  to  be  the 
equivalents  of  the  celebrated  "  Stonesfield  Slate." 

Cologne  Earth. — An  earthy,  peaty  mass  of  lignite,  or  partially  fossilised 
wood,  occurring  in  an  ii'regular  bed  of  from  30  to  50  feet  thick,  near 
Cologne,  Lower  Rhine. 

Cololites  (Gr.  colon  and  lithos). — A  name  given  to  certain  tortuous  and 
convoluted  intestinal-like  masses  and  impressions  which  appear  in  some 
instances  to  be  either  the  petrified  intestines  of  fishes,  or  the  contents  of 
their  intestines,  still  retaining  the  forms  of  the  tortuous  tube  in  which 
they  were  lodged, — hence  the  name ;  but  which  in  the  majority  of  cases  are 
undoubted  worm-casts,  like  those  of  the  lob-worm.  , 

Colossochelys  (Gr.  kolossos,  a  statue  of  enormous  size,  and  chelys,  a  tor- 
toise.)— The  generic  term  given  by  Dr  Falconer  to  the  bones  and  portions 
of  the  carapace  of  a  tortoise  of  gigantic  dimensions,  discovered  by  him  and 
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Captain  Cautley  in  the  upper  tertiaries  of  the  Siwalik  hills  in  India.  The 
remains  discovered  indicate  a  length  of  twelve  or  fourteen  feet. 

Colour  of  Minerals. — In  describing  rocks  and  minerals,  their  colours  are 
usually  mentioned  as  a  simple  and  obvious  aid  to  identification.  Miner- 
alogists divide  these  into  the  metallic  and  non-metallic, — the  latter  embrac- 
ing the  ordinary  colours,  as  Hack,  white,  red,  green,  &c. ;  or  combinations  of 
them,  as  yelloicish-white,  recldish-hrown,  hlackish-green,  and  the  like  ;  or 
peculiar  hues  taken  from  familiar  objects,  as  chestnut-broivn,  olive-green, 
sky-Uue,  and  so  forth.  The  metallic  colours,  on  the  other  hand,  are  less 
numerous,  and  much  more  decided  and  peculiar ;  hence  we  have  cojyper-red, 
the  colour  of  native  copper;  bronze-yellow,  as  iron-pyrites;  brass-yellow, 
copper-pyrites ;  gold-yellow  ;  silver-white ;  tin-white  ;  lead-grey,  as  galena ; 
steel-grey  ;  iron-black,  as  specular  iron-ore ;  and  a  few  other  shades  equally 
distinct  and  decided. 

Columnar  (Lat.  cohimna,  a  column). — Having  the  form  of  columns; 
arranged  in  columns.  The  basalts  of  Staff  a  and  the  Giant's  Causeway  are 
said  to  be  columnar,  because  composed  of  column-like  masses  less  or  more 
regular  in  form  and  arrangement.  When  the  form  and  arrangement  of 
these  masses  are  indistinct  and  irregular  the  structure  is  said  to  be  sub- 
columnar. 

Comhe  or  Coomb  (Sax.) — A  common  term  in  the  South  of  England  for 
an  upland  valley,  generally  narrow,  and  without  a  stream  of  water.  Dr 
Buckland  remarks,  "  The  term  combe  is  usually  applied  to  that  unwatered 
portion  of  a  valley  which  forms  its  continuation  beyond  and  above  the 
most  elevated  spring  that  issues  into  it ;  at  this  point  or  spring-head  the 
valley  ends  and  the  combe  begins." 

Combustion  (Lat.  con,  together,  and  ?(ro,  I  bum). — Consumption  by  fire; 
the  act  of  burning.  In  Chemistry,  this  term  is  generally  applied  to  the 
phenomena  exhibited  by  burning  bodies,  and  which  depend  upon  the  rapid 
union  of  the  combustible  with  the  oxygen  of  the  air.  The  heat  and  light 
which  accompany  ordinary  combustion,  announce  intense  chemical  action ; 
and  the  consequence  is  that  combustion  is  always  attended  by  the  produc- 
tion of  new  compounds. — Combustible,  susceptible  of  being  burnt ;  having 
the  property  of  catching  fire.  In  Mineralogy,  the  combustible  or  inflam- 
mable minerals  are — sulphur,  diamond,  the  coals,  bitumens,  mineral  resins, 
and  the  inflammable  salts. 

C6mminute  (Lat.  con,  and  minuo,  I  lessen). — To  reduce  to  small  frag- 
ments.— Comminuted,  reduced  to  small  fragments,  like  the  broken  shells 
(shell-sand)  of  the  sea-shore. 

Cdmptonite. — Known  also  as  Thomsonite,  after  the  well-known  chemist; 
one  of  the  Zeolite  family,  occurring  with  calc-spar  and  other  zeolitic 
minerals  in  cavities,  in  trap-rocks,  and  in  old  lavas.  Named  after  Lord 
Compton,  who  brought  it  from  Vesuvius  in  1818. 

Conchifera  {conchi,  Gr.  a  shell,  and  fero,  I  bear). — An  extensive  class  of 
acephalous  bivalve  mollusca,  including  the  oysters,  scallops,  mussels,  and 
cockles.  The  conchifera  are  mostly  equivalve,  and  are  usually  divided 
into  two  orders — the  Monomyaria,  or  those  having  only  one  muscular  im- 
pression on  the  valve ;  and  the  Dimyana,  or  those  having  two  muscular 
impressions,  and  consequently  furnished  with  two  adductors. — See  tabula- 
tions, "  Animal  Scheme." 

Concli6idal  (Gr.  concha,  and  eidos,  form). — Shell-like;  applied  to  that 
peculiar  fracture  of  rocks  and  minerals  which  exhibits  concave  and  convex 
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surfaces  resembling  shells ;  thus,  when  we  chip  a  piece  of  flint  or  cannel- 
coal,  the  newly-exposed  surface  exhibits  the  conchoidal  fracture. 

C6ncrete  (Lat,  con,  together,  and  crelm,  grown). — A  compact  mass,  com- 
posed of  coarse  pebbles  and  sand,  run  or  cemented  together  by  lime. 
Concrete  is  employed  in  the  foundations  of  buildings,  as  a  groundwork  for 
causewaying,  and  occasionally  as  an  artificial  stone  or  pavement.  About 
^  parts  of  pebbles,  25  of  river  sand,  and  15  of  lime,  forai  a  good  con- 
te. 

Concretion,  Concretionary   (Lat,    con,   and  cretus,   grown  together). — 

odules  like  those  of  chert  and  ironstone,  the  grains  and  spherules  of 
oolite,  and  the  grape-like  clusters  of  the  magnesian  limestone,  are  termed 
''concretions,"  as  formed  by  a  molecular  aggregation  distinct  from  crys- 
tallimtion.  The  concretionary  structure  is  very  apparent  in  certain  deposits 
from  calcareous  springs  {e.g.,  the  pisolite  of  Carlsbad),  in  many  greenstones, 
and  in  other  rocks  both  of  ancient  and  recent  formation. 

Confervites. — Fossil  plants,  apparently  allied  to  the  aquatic  confervae ; 
occurring  chiefly  in  the  Chalk  formation. 

Confluence  (Lat.  con,  and /wo,  I  flow). — The  point  at  which  two  or  more 
streams  meet ;  the  junction  of  a  tributaiy  stream  with  the  main  river. 

Conformable. —  Strata  or  groups  of  strata  lying  one  above  another  in 
parallel  order  are  said  to  be  conformable;  when  not  in  the  same  plane, 
or  not  dipping  at  the  same  angle,  with  those  on  which  they  are  deposited, 
they  are  termed  unconformable,  which  see. 

Congeners. — Applied  in  natural  history  to  plants  and  animals  that  belong 
to  the  same  genus. 

Conglomerate  (Lat.  con,  together,  and  glomerare,  to  gather  in  round 
heaps). — Rocks  composed  of  consolidated  gravels,  just  as  sandstones  are 
composed  of  consolidated  sands ;  known  also  as  pudding  stones,  from  the 
resemblance  of  the  pebbles  in  the  mass  to  the  fruit  in  a  plum-pudding. 
In  breccias  the  fragments  are  more  or  less  angular ;  in  co7iglomerates  they 
are  rounded  and  water- worn,  and  [may  vary  from  pebbles  the  size  of  a 
pea  to  boulders  half  a  ton  in  weight. — See  PUDDINGSTONE. 

Coniferae,  Coniferous. — Cone-bearing ;  applied  to  the  pine  tribe,  whose 
seeds  occur  in  cones,  as  the  larch,  pine,  &c.  The  order  includes  the  firs, 
pines,  yews,  junipers,  &c.,  some  of  which  have  berry-shaped  rather  than 
scaly-coned  fruit ;  but  in  all  the  family  resemblance,  habit,  and  woody 
structiu-e  are  greatly  alike.  Structurally  considered,  the  conifers  stand 
intermediate  between  the  endogens  and  exogens,  forming  the  gymnogens  or 
gymnosperms  of  the  botanist.  Undoubted  coniferous  wood  makes  its  first 
appearance  in  the  carboniferous  system,  and  continues  upwards  through- 
out all  the  subsequent  formations.— See  tabulations,  "  Vegetable  Scheme," 

Conodonts. — Literally  "cone-teeth;"  minute,  glistening,  slender,  conical 
bodies,  hollow  at  the  base,  pointed  at  the  end,  more  or  less  bent,  with 
sharp  opposite  mai'gins,  and  occurring  in  thousands  in  the  Lower  Silurian 
schists  of  Russia.  They  are  supposed  by  Pander  to  be  the  homy  teeth  of 
cartilaginous  fishes  ;  but  this  view  is  opposed  by  Huxley,  Owen,  and  other 
naturalists,  who  regard  them  as  more  likely  to  be  the  "  spines  or  hook- 
lets  or  denticles  df  naked  molluscs  and  annelids " — an  opinion  which  has 
many  geological  coincidences  to  support  it. 

Contempordneous  (Lat.  con,  together,  and  tempus,  temporis,  time). — Ex- 
isting at  the  same  period  ;  formed  during,  or  belonging  to,  the  same  geolo- 
gical epoch.— Contemporaneity,  the  state  of  being  contemporaneous  with  ; 
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hence  we  speak  of  lines  and  strata  of  contemporaneity  in  widely  separated 
portions  of  the  same  system. 

Contorted  (Lat.  con,  together,  and  torsus,  twisted). — Applied  to  strata 
which,  like  gneiss  and  mica-schist,  exhibit  frequent  irregular  bondings  and 
flexures,  as  if  they  had  been  crumpled  and  twisted  while  in  a  soft  and 
yielding  condition. 

Conuldria  (Lat.  conulus,  a  little  cone). — A  genus  of  Pteropod  shells,  so 
called  from  their  tapering  conical  outline.  Conularia  is  four-sided,  straight, 
tapering,  the  angles  grooved,  and  the  sides  striated  transversely,  as  if  the 
thin  shell  had  been  divided  by  numerous  septa.  Several  species  are  found 
in  the  Silurian,  Devonian,  and  Carboniferous  formations. 

Cophiuus  (Gr.  koj)hliios,  a  basket). — A  term  applied  to  curious  organic 
markings,  as  yet  detected  only  in  silurian  shales,  but  common,  in  all  pro- 
bability, to  all  palaeozoic  and  mesozoic  mudstones.  Their  shape  is  in- 
versely pyramidal,  more  or  less  circular  and  upright,  and  having  the  sides 
scored  with  elegant  transverse  grooves  resembling  fine  wicker-work,  whence 
the  name.  They  are  supposed  to  be  impressions  made  by  the  stems  of 
encrinites,  which,  rooted  and  half-buried  in  the  micaceous  mud,  have  pro- 
duced, by  their  wavy  and  somewhat  rotatory  motion,  the  beautiful  pattern, 
every  line  of  which  answers  to  one  of  the  projecting  rings  of  the  jointed 
stem.  The  funnel-shaped  hollow  produced  in  wet  soil  by  the  waving  of  a 
flower-stem  in  a  windy  day  is  an  analogous  phenomenon. 

Copper  (Lat.  cuprum,  a  corruption  of  Cyprium,  from  the  island  of  Cyprus, 
whence  it  was  anciently  brought). — One  of  the  most  abundant  and  earliest 
known  metals,  being  the  chief  ingredient  in  domestic  utensils  and  imple- 
ments of  war  before  the  use  of  iron.  It  occurs  native  in  the  metamorphic 
and  igneous  rocks  in  threads,  strings,  and  arborescent  incrustations ;  in 
plates  and  laminae  ;  also  investing,  massive,  and  disseminated  ;  but  rarely 
in  loose  grains  or  lumps.  Occasionally  it  is  found  deposited  in  mines  from 
water  containing  the  sulphate,  after  the  manner  of  the  electrotype  process  ; 
and  not  unfrequently  large  anomalous  masses,  weighing  from  1600  to  4000 
lb.  (like  those  of  Lake  Superior  and  South  America),  are  found  in  the 
igneous  rocks.  More  frequently  and  more  abundantly  it  occurs  as  an  ore 
in  many  formations — the  yellow  copper-ores  (pyrites),  the  grey  copper- 
ores,  the  red  copper-ores,  and  some  of  the  copper  salts,  being  the  most  im- 
portant and  valuable.  As  a  metal  it  is  distinguished  by  its  peculiar  red 
{"  copper-red")  colour ;  has  a  hardness  of  from  2.5  to  3.  ;  specific  gravity, 
from  8.5  to  8.9  ;  is  malleable  and  ductile ;  and  requires  a  temperature  of 
nearly  2000°  Fahr.,  or  that  of  white  heat,  to  fuse  it.  It  is  readily  acted 
on  by  acids,  which  form  with  it  blue  or  green  salts ;  and  as  these  are  poison- 
ous, hence  the  necessity  of  care  in  the  use  of  copper  utensils  for  culinary 
and  domestic  purposes.  It  is  readily  detected  in  solution  by  the  bright 
blue  produced  by  the  addition  of  liquid  ammonia — by  the  brown  precipi- 
tate formed  by  the  ferrocyanate  of  potash — or  by  its  speedily  coating  a  slip 
of  polished  iron  or  steel  (a  knife-blade,  for  example)  with  a  thin  film  of 
metallic  copper.  Copper  is  largely  employed  in  the  arts  and  industiy  of 
all  civilised  nations,  either  alone  or  as  an  alloy — bronze,  brass,  bell-metal 
and  gun-metal  being  some  of  its  most  important  admixtures. 

Copperas  (Ger.  hcpfer-wassei-). — The  familiar  term  for  sulphate  of  iron. 
The  sulphate  of  copper  occurs  in  blue,  and  the  sulphate  of  iron  in  green 
crystals  ;  hence  apparently  the  term  copperas.  It  is  prepared  by  moisten- 
ing the  pyritous  shales  (sulphurets  of  iron)  which  ai'e  found  abundantly  in 

124 


COP  —  COR 

the  coal-measures,  &c.,  and  exposing  them  to  the  air,  when  decomposition 
takes  place  and  the  sulphuret  is  converted  into  the  sulphate  of  iron,  which  is 
subsecjuently  dissolved  and  evaporated,  to  procure  it  in  the  crystallised  state. 

Copper-Nickel. — Known  also  as  nickeline;  a  native  arseniuret  of  nickel 
generally  occurring  in  veins  in  the  crystalline  and  transition  rocks,  associ- 
ated with  cobalt,  silver,  and  other  ores.     It  derives  its  name  from  its  light 

)pper-red  colour,  and  is  used  as  an  ore  of  nickel  in  the  manufacture  of 

3rman  silver. 

C6prolite  (Gr.  kopros,  dung,  and  liihos,  stone). — Petrified  excrements  or 
stone.     Coprolites  are  found  in  all  the  secondary  and  tertiary  strata, 

id  appear  to  be  the  voidings  chiefly  of  saurians  and  sauroid  fishes.  In  many 

stances  they  contain  fragments  of  scales,  shells,  &c.,  the  undigested  por- 
tions of  the  prey  of  these  voracious  creatures.  Many  specimens  exhibit  on 
their  surfaces  the  corrugations  and  vascular  impressions  of  the  intestines  ; 
and  masses  of  coprolites  have  been  detected  in  situ  within  the  ribs  of 
liassic  ichthyosauri.  Coprolites  are  found  in  greatest  perfection  studding 
the  surfaces  of  certain  argillo-calcareous  shales  in  the  lias  and  coal-mea- 
sures ;  enclosed  as  the  central  nucleus  of  nodules  and  balls  of  ironstone  in 
the  coal-measures ;  and  in  those  phosphatic  nodules  of  the  greensand  and 
lower  chalk  now  used  for  manurial  purposes. 

Coral  (Gr.  korallion). — The  comprehensive  term  for  all  calcareous  or 
stony  structures  secreted  by  the  marine  asteroid  polypes,  or  zoophytes. 
ConUloid,  having  the  appearance  or  structure  of  coral ;  coralline,  par- 
taking of  the  nature  of  coral. 

Coral  Rag.  — The  upper  member  of  the  middle  oolite,  so  called  because 
it  consists,  in  part,  of  continuous  beds  of  petrified  corals,  for  the  most 
part  retaining  the  position  in  which  they  grew,  and  sometimes  forming 
masses  15  feet  thick. — See  Oolite. 

Coral  Reef.— The  term  applied  by  naturalists,  as  well  as  by  mariners,  to 
any  connected  mass  of  coral  structures,  whether  trending  away  in  long 
partially-submerged  ledges,  encircling  islands  like  breakwater-barriers,  or 
rising  as  low  ring-shaped  islets  above  the  waters  of  the  ocean.  Such 
masses  are  found  studding  the  Pacific  on  both  sides  of  the  equator  to  the 
thirtieth  degree  of  latitude  ;  abounding  in  the  southern  part  of  the  Indian 
Ocean  ;  trending  for  hundreds  of  miles  along  the  north-east  coast  of  Aus- 
tralia ;  and  occurring  less  or  more  plentifully,  in  patches,  in  the  Persian, 
Arabian,  Red,  and  Mediterranean  seas.  In  the  Pacific,  where  volcanic 
agency  is  actively  upheaving  and  submerging,  coral-reefs  are  found  forming 
low  circular  islands,  enclosing  lagoons  {atolls  or  lagoon  islands)  ;  surround- 
ing islands  of  igneous  and  other  origin  {fnnging  or  sJiore  reefs) ;  crowning 
others  already  upheaved  {coral-ledges) ;  or  stretching  along  shore  in  surf- 
beaten  ridges  {tlie  true  harrier  or  encircling  reef)  of  many  leagues  in  length, 
and  from  20  to  more  than  200  feet  in  thickness.  Regarding  them  as 
mainly  composed  of  coral,  and  knowing  that  the  zoophytes  can  add,  unless 
in  some  very  favourable  situations,  only  a  foot  or  two  to  the  structure 
during  a  century,  many  of  these  reefs  must  have  been  commenced  before 
the  dawn  of  the  present  epoch ;  and  looking  upon  them  as  consisting 
essentially  of  carbonate  of  lime,  we  have  calcareous  accumulations  now  in 
progress  rivalling  in  magnitiide  the  limestones  of  the  secondary  formations. 

The  composition  and  construction  of  coral  reefs,  though  effected  chiefly 
by  lime -secreting  zoophytes,  seem  owing  in  some  measure  to  the  promis- 
cuous aggregation  of  marine  debris.      The  more  abmidant  reef-builders, 
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according  to  Darwin,  are  the  madrepores,  astrceas,  porites,  meandrince,  and 
nullipores,  at  moderate  depths,  and  the  mille'pores,  seriatopores,  and  other 
delicate  forms,  at  depths  from  fifteen  to  twenty  fathoms — the  great  field 
of  coral  development  thus  lying  between  low  water  and  twenty  fathoms. 
As  produced  by  these  minute  workers,  coral  is  almost  a  pure  carbonate  of 
lime,  soft  and  porous  at  first,  but  gradually  becoming  so  hard  and  compact 
as  to  be  used  in  the  South  Sea  Islands  for  building.  During  its  formation, 
however,  it  encloses  shells,  fragments  of  drift-coral,  sea-weeds,  sponges, 
star- fishes,  sea-urchins,  drift-wood,  and  the  like  ;  and  these  being  cemented 
in  one  mass  by  the  growth  of  new  coral,  the  drift  of  coral-sand,  and  the 
infiltration  of  carbonate  of  lime  from  decomposed  coral,  the  rock  presents 
a  brecciated  appearance  extremely  analogous  to  some  older  limestones. 
Again,  the  sediment  deposited  in  the  lagoons  and  sheltered  water-channels, 
and  which  arises  from  the  raspings  and  droppings  of  the  animals  which 
bore  into  or  browse  upon  it,  produces,  when  dried  and  consolidated,  a 
substance  scarcely  distinguishable  from  some  earthy,  varieties  of  chalk. 
Further,  where  reefs  have  been  upheaved  by  subterranean  agency,  as  the 
strata  of  fossil  coral  on  the  hills  of  Tahiti,  or  enveloped  in  volcanic  tufas, 
as  in  the  Isle  of  France,  where  a  bed  ten  feet  thick  occurs  between  two 
lava  currents,  the  "coral-stone"  has  a  sparry  crystalline  aspect — thus  pre- 
senting the  geologist  with  almost  every  gradation  of  limestone,  from  the 
soft  chalky  mass  of  yesterday's  secretion  to  the  compact  texture  of  saccha- 
roid  marble.  On  the  subject  of  corals  and  coral-reefs,  the  reader  may 
consult  Darwin  On  the  Structure  and  Distribution  of  Coral  Reefs  ;  Dana  in 
the  Report  on  the  Geology  of  the  United  States'  Exjdoring  Expedition ; 
Stutchbury  in  the  West  of  England  Journal  j  Beechy  in  his  Voyage  to  the 
FacAfic  ;  and  other  recent  voyagers. 

Coral  Zone. — In  marine  zoology,  the  coral  zone,  as  its  name  implies,  is 
the  region  of  the  calcareous  and  stronger  corals,  and  extends  from  300  to 
600  feet — a  depth  rarely  found  in  true  British  seas,  but  where  found, 
characterised  by  forms  of  star-fish,  cidaris,  and  brachiopod  mollusca,  which 
cannot  exist  in  shallower  waters. 

Coralline  Zone. — That  zone  of  marine  life  which  extends  from  90  to  about 
300  feet  in  depth,  and  is,  in  our  latitudes,  the  great  theatre  of  marine  life : 
the  common  sea- weeds  cease,  and  corallines  luxuriate  ;  the  ordinary  shore- 
shells  disappear,  and  buccinum,  fusus,  trochus,  venus,  pecten,  and  the 
like,  abou.nd. 

Corax  (Gr.,  a  kind  of  shark-fish). — A  genus  of  shark  teeth  occmring  in 
the  Chalk  formation,  and  differing  chiefly  from  those  of  the  recent  genus 
Galeiis,  to  which  the  Top)e  or  Grey  Shark  belongs,  in  being  solid.  They 
are  of  small  size,  of  triangular  form,  with  a  deep  concavity  on  the  posterior 
margin,  the  base  of  which  is  prolonged,  and  forms  three  or  four  angular 
points,  and  have  the  anterior  edge  finely  serrated.  The  root  of  the  tooth, 
as  in  Notida7iv.s,  is  a  broad  bony  plate. 

Coridceous  (Lat.  cormm,  a  hide). — Having  a  tough  leathery  consistence  ; 
having  the  texture  of  rough  skin.  Applied  to  many  vegetable  and  animal 
substances. 

Combrash. — A  provincial  term,  used  by  Smith,  for  a  coarse  shelly  lime- 
stone of  the  Upper  Oolite.  It  is  said  to  derive  its  name  from  the  facility 
with  which  it  disintegrates  and  breaks  up  {hrashy)  for  the  purposes  of 
corn-land.— See  Oolitic  System. 

Corncockle  Muir,  in  Dumfriesshire,  celebrated  for  the  fossil  footprints 
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which  occur  on  the  slabs  of  its  Permian  sandstones,  and  which  form  the 
subject  of  Sir  W.  Jardine's  monograph,  Tke  Ichnology  of  Anviandale. 

Cdmean  (Lat.  comu,  a  horn), — An  igneous  rock,  so  called  from  its 
tough,  compact,  and  hom-like  texture ;  known  also  as  Aplia7iite,  which 
see. 

C6rneous  (Lat.  cornu,  a  horn.) — Horny  ;  having  the  colour  and  texture 
of  horn  ;  e.fj.  the  operculum  and  dried  epidermis  of  many  shells,  the  cara- 
pace of  the  turtle,  &c. 

Cornstone. — A  term  usually  applied  to  the  reddish  and  bluish-red  con- 

jtionary  limestones  which  occur  in  the  middle  formation  of  the  Old  Red 

mdstone.  In  Hereford,  Fife,  and  Forfai-,  they  occur  associated  with 
jddish  marls  and  sandstones  ;  are  often  irregvilar  in  their  stratification  ; 
re  frequently  too  siliceous  to  be  used  as  limestones  ;  and  are  altogether 

)id  of  fossils.  They  are  said  to  derive  their  name  from  the  fertile  com- 
)il  that  overlies  them  in  Hereford,  as  compared  with  the  tenacious  clays 
rhich  cover  the  marls  and  sandstones. 

Cornu  A'mmonis  (Lat.  cornu,  a  horn). — An  obsolete  term  for  the  ammon- 
from  its  fancied  resemblance  to  the  horn  with  which  the  head  of 
'Jupiter  Amnion  was  sculptured. 

Cornulites  (Lat.  cornu,  a  horn). — A  genus  of  ringed  or  annulated  shelly 
tubes  occurring  in  Silurian  strata,  and  so  called  from  their  shape.  At  one 
time  supposed  to  be  tentacles  or  encrinal  stems,  they  are  now  regarded  as 
the  shelly  tubes  of  marine  annelids. — See  Tentaculites. 

Corroded  (Lat.  corrodo,  I  eat  or  wear  away). — Eaten  away  by  degrees  ; 
worn  away  as  limestone  is  by  the  carbonic  acid  and  moisture  of  the  atmo- 
sphere. Corrosion,  the  act  or  state  of  being  so  worn  away  ;  and  corrosive, 
having  the  power  of  dissolving  and  gradually  wearing  away. 

Corrugated  (Lat.  con,  together,  ruga,  a  wrinkle). — Wrinkled ;  covered 
with  irregiilar  folds  ;  having  a  crumpled  and  uneven  surface. 

Coryphodon  (Gr.  horyphi,  a  point,  and  odous,  tooth). — A  sub-genus  of 
Lophiodont  tapir-like  pachyderms  found  in  the  eocene  and  miocene  terti- 
aries  of  France  and  England  ;  and  so  termed  by  Owen  because  the  angles 
of  the  ridges  of  its  molar  teeth  are  developed  into  points.  The  broad, 
ridged,  and  pointed  grinding  surface  of  the  tooth  indicates  its  adaptation 
to  comminute  the  coarser  kinds  of  vegetal>le  substances. 

Cosmical  (Gr.  kosmos,  order,  natural  order  as  that  of  the  universe). — 
Relating  to  the  world  or  universe,  as  cosmical  laws,  or  laws  of  the  uni- 
verse. 

Cosm6gony  (Gr.  kosmos,  world,  and  gon^,  origin).— Reasoning  or  specu- 
lation as  to  the  origin  or  creation  of  the  universe.  Distinct  from  Geology, 
whose  object  is  to  unfold  the  history  of  our  globe  as  far  only  as  fact  and 
observation  will  permit  of  sound  deduction. 

Cosmography  (Gr.  kosmos,  and  grapho,  I  write). — The  science  which 
treats  of  the  several  parts  of  the  world,  their  laws  and  relations. 

Cosmology  (Gr.  kosmos,  and  logos,  reasoning). — The  science  that  treats 
of  the  laws  that  govern  the  physical  universe  ;  the  study  of  the  world  in 
general. 

Cosmos  (Gr.  kosmos). — Literally  "order;"  natural  order  like  that  prevail- 
ing in  the  universe.  The  whole  framework  of  the  material  universe  ;  the 
world,  from  the  orderly  arrangement  and  symmetry  of  its  component 
parts  in  contradistinction  to  chaos — the  confused  and  disorderly  mass  from 
which  it  arose. 

127 


COU  —  CEE 

Coulees  (Fr.  couler,  to  flow  as  melted  metal). — In  frequent  use  by  geolo- 
gists for  streams  of  lava,  whether  in  the  act  of  flowing  or  long  since  con- 
solidated into  rock-material. 

Courses. — Applied  in  geology  to  thin  regular  strata  from  their  being 
superimposed  upon  one  another  like  the  hewn  '^ courses"  of  a  building; 
hence  we  hear  such  phrases  as  "  alternate  courses  of  limestone  and  shale." 

Crag  (Celt,  creggan,  shell). — Shelly  tertiary  deposits  of  the  Pliocene 
epoch,  occui-ring  in  Norfolk  and  Suffolk,  and  generally  subdivided  into 
three  members — viz.  the  upper  or  "  Mammaliferous  Crag,"  the  "  Red 
Crag,"  and  the  lower  or  "  Coralline  Crag."— See  Tertiary  System. 

Crag  and  Tail  (properly  "craig  and  tail"). — Applied  to  a  form  of 
secondary  hills  common  in  Britain,  where  a  bold  precipitous  front  is  ex- 
posed to  the  west  or  north-west,  and  a  sloping  declivity  towards  the  east. 
The  phenomenon  of  crag  and  tail  is  evidently  the  result  of  the  currents  of 
the  "  Drift"  epoch,  which  in  our  latitude  swept  from  north-west  to  north- 
east, laying  bare  the  opposing  heights,  but  leaving  untouched  the  shel- 
tered slopes  and  terraces. 

Craigleith  Stone.  —A  compact,  fine-grained,  free-dressing,  whitish-grey 
sandstone  quarried  at  Craigleith,  near  Edinburgh,  and  largely  used  in  the 
Scotch  metropolis  as  a  building-stone.  It  is  almost  entirely  composed  of 
siliceous  sand  ;  the  purer  beds  containing  about  98  per  cent  of  silica — the 
admixtures  being  carbonate  of  lime,  alumina,  and  iron. 

Crania  (Gr.  kranos,  a  helmet  or  head-piece). — A  genus  of  small  brachio- 
podous  molluscs,  which  attach  themselves  to  other  bodies,  and  conse- 
quently have  the  lower  valve  flat,  and  the  upper  limpet-like  or  helmet- 
shaped.     They  occur  from  the  Lower  Silurian  to  the  Chalk  inclusive. 

Crater  (Gr.  krater,  a  cup  or  bowl).— The  mouther  orifice  of  a  volcano  ; 
so  called  from  its  cup  or  bowl  shape.  Craters  may  be  central  or  lateral  in 
the  mountain  in  which  they  occur ;  there  may  be  one  principal  and  several 
subsidiary  ones  ;  and  they  may  shift  their  places  and  become  absorbed  by 
subsidence,  or  be  obliterated  by  eruptions  from  more  active  orifices.  The 
craters  of  active  volcanoes  have  in  general  one  side  a  little  lower,  owing  to 
the  prevailing  winds  carrying  the  greater  portion  of  the  light  material 
(scoriae  and  ashes)  to  the  opposite  side. — See  Volcano. 

Creep. — A  miner's  term  for  the  depression  that  takes  place  at  the  sur- 
face of  the  earth  when  coal  or  other  mineral  has  been  removed  from  be- 
low, and  the  whole  superincumbent  strata  thus  gradually  sink  or  creep 
down  in  consequence  of  their  support  having  been  taken  away. 

Cretdceous  or  Chalk  System  (Lat.  creta,  chalk). — The  Cretaceous  system 
— so  called  from  the  chalk  beds  which  form  its  most  notable  feature — is  the 
last  or  uppermost  of  the  secondary  formations.  As  typically  developed  in 
the  south  of  England,  it  is  composed  of  calcareous,  argillaceous,  and  arena- 
ceous rocks — the  former  predominating  in  the  upper,  and  the  two  latter  in 
the  lower  portion  of  the  system.  The  calcareovis  members  are  generally 
known  as  "chalk"  and  "chalk-marls," — the  former  being  applied  to  the 
purer  beds,  and  the  latter  to  those  that  are  more  earthy  and  clayey  ;  the 
argillaceous  strata,  which  are  for  the  most  part  stiff  blue  marly  clays,  are 
known  by  the  provincial  term  "gault"  or  "golt;"  and  the  sandy  beds, 
being  frequently  coloured  green  by  the  presence  of  chloritic  matter,  are 
distinguished  as  "  greensands."  The  nodular  masses  of  "  flint"  that  occur 
in  the  chalk  consist  almost  of  pure  silcx,  more  or  less  coloured  by  iron  ; 
and  the  impure  calcareo-siliceous  nodules  and  concretions  are  spoken  of  as 
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"chert."  The  system,  as  occurring  in  the  south  of  England,  is  usually 
grouped  as  follows  : — 

Upper  Chalk. — Generally  soft  white  chalk,  containing 
numerous  flint  and  chert  nodides  more  or  less  arranged 
in  layers. 

Lower  Chalk. — Harder  and  less  white  than  the  upper, 
and  generally  with  fewer  flints.  (Eeddish  in  the  north 
of  England,  and  with  abundance  of  flints. ) 

Chalk  Marl.  —  A  greyish  earthy  or  yellowish  marly 
chalk,  sometimes  indurated. 

'Upper  Greensand. — Beds  of  siliceous  sand,  occasionally 
indurated  to  chalky  or  cherty  sandstone  (the  "fire- 
stone  "  of  Surrey),  of  a  green  or  greyish  white,  with 
nodvdes  of  chert. 

Gault. — A  provincial  name  for  a  bluish  tenacious  clay, 
sometimes  marly,  with  indurated  argillaceous  concre- 
tions and  layers  of  greensand. 

Lower  Greensand. — Beds  of  green  or  ferruginous 
sands,  with  layers  of  chert  and  indurated  sandstones, 
local  beds  of  gault,  rocks  of  chalky  or  cherty  limestone 
(Kentish  rag),  and  fuller's  earth. 

Or,  adopting  the  recent  views  of  palaeontologists  respecting  the  cretaceous 
affinities  of  the  Wealden,  and  adding  certain  Continental  beds  which  are 
wanting  in  England,  we  have  then  an  Upper  and  a  Lower  group,  compris- 
ing the  following  subdivisions  : — 

Upper  Cretaceous. 

1.  Maestricht  beds  and  Faxoe  limestones. 

2.  White  chalk,  with  flints. 

3.  Chalk  marl,  or  grey  chalk  slightly  argillaceous. 

4.  Upper  greensand,  occasionally  with  beds  of  chert,  and  with  chloritic 

marl  (craie  chlorit^e  of  French  authors)  in  the  upper  portion. 

5.  Gault,  including  the  Blackdown  beds. 

Lower  Cretaceous  {Neocomian.) 

1.  Lower  greensand — Greensand,  ironsand,  clay,  and  occasional  beds  of 

limestone  (Kentish  rag). 

2.  Wealden  beds — or  Weald  clay  and  Hastings  sands. 

Whichever  view  is  adopted,  the  entire  suite  of  strata — with  the  excep- 
tion of  the  fluvio-marine  beds  of  the  Weald — bear  evidence  of  shallow  and 
widespread  seas,  and  of  a  climate  favourable  to  the  growth  of  cycads  and 
zamias  on  land,  and  of  corals,  gigantic  saurians,  and  turtles  in  the  waters. 
Palaeontologically,  the  remains  of  the  chalk  and  greensand  are  eminently 
marine,  and  comprise  numerous  species  of  sponges,  corals,  star-fishes,  sea- 
urchins,  shell-fish,  Crustacea,  fishes,  and  reptiles.  Indications  of  bird  and 
mammalian  remains  have  also  been  detected,  but  these  are  as  yet  too 
scanty  and  obscure  to  warrant  any  definite  conclusion.  On  the  whole,  all 
the  Life-types  of  the  system  are  strictly  Mesozoic,  and  of  the  numerous 
species  found  in  the  Trias,  Oolite,  and  Chalk,  not  one,  it  is  afi&rmed  by 
palaeontologists,  have  been  detected  in  Tertiary  strata. 

Industrially,  the  chief  products  of  the  system  are  chalk  and  flint. 
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Chalk,  as  an  almost  pure  carbonate  of  lime,  is  calcined  like  ordinary  lime- 
stones, and  employed  by  the  bricklayer,  plasterer,  cement-maker,  and 
farmer;  and  levigated,  it  furnishes  the  well-known  ''whiting"  of  the 
painter.  Flint  calcined  and  ground  is  used  in  the  manufacture  of  china, 
porcelain,  and  flint-glass  ;  and  before  the  invention  of  percussion -caps  was 
in  universal  use  for  gun-flints.  In  the  south  of  England  flints  are  exten- 
sively used  as  road-material ;  and  the  larger  nodules  are  frequently  taken 
for  the  building  of  walls  and  fences.  Beds  of  fuller's  earth  are  worked  in 
the  greensands,  whose  indurated  strata  likewise  furnish  supplies  of  not 
indifferent  building- stone  and  road-material.  From  the  Gault  and  Upper 
Greensand  of  Farnham  in  Surrey  are  also  obtained  those  phosphatic  nod- 
ules, now  used  as  a  manure  by  being  ground  to  powder  and  converted  into 
the  superphosphate  by  the  action  of  sulphuric  acid  ;  as  well  as  that  "  fire- 
stone  rock"  which  is  said  to  contain  from  30  to  70  per  cent  of  silica 
soluble  in  alkalies,  and  employed  in  like  manner  for  manurial  pvu-poses. 

Crinoids,  Criuoidea  (Gr.  TcHnon,  a  lily,  and  eidos,  likeness). — Literally, 
*'  Lily-like  animals  ; "  the  Encrinites ;  an  extensive  order  chiefly  of  fossil 
Echinoderms,  so  termed  from  the  resemblance  which  their  rayed  bodies, 
surmounted  on  long  slender  stalks,  have,  when  closed,  to  a  tulip  or  lily. 
In  existing  seas  the  Crinoids  are  represented  by  the  Comatulce  or  "feather- 
stars  "  of  ovu'  own  shores,  and  by  the  rare  and  all  but  extinct  Pentacrinites 
of  the  West  Indies.  The  Comatula,  though  free  floating  in  its  adult  state, 
is  attached  by  a  stalk  when  young  ;  the  marsupite,  a  fossil  form,  appears 
also  to  have  been  free  in  its  mature  state  ;  but  all  the  other  families  were 
fixed  to  the  sea-bottom  or  to  other  objects  by  their  long,  slender,  many- 
jointed  stems.  The  characteristics  of  the  order,  which  is  of  vast  geolo- 
gical interest,  is  well  exemplified  in  the  Pentacrinus,  specimens  of  which 
are  in  the  British  Museum,  the  College  of  Sm-geons  Museum,  London,  and 
in  the  Hunterian  Museum,  Glasgow.  This  animal  has  a  long  stem  or 
column,  which  is  composed  of  calcareous  joints  or  ossicles,  articulated  to 
each  other  by  radiated  surfaces,  and  is  fixed  by  the  base  to  a  rock  or  other 
firm  body.  The  stem,  which  gives  off  a  number  of  slender  side-branches, 
supports  a  vasiform  receptacle  or  cup,  formed  of  five  calcareous  plates  in 
close  apposition  ;  and  in  this  receptacle  the  digestive  and  other  viscera  are 
situated.  The  upper  part  of  the  receptacle  is  covered  by  a  plated  integu- 
ment, in  which  there  is  an  aperture  for  the  mouth.  From  the  margin  or 
brim  of  the  receptacle,  or  pelvis  as  it  is  sometimes  termed,  proceed  ten 
many- rayed  arms,  which  subdivide  into  branches  of  extreme  tenuity.  On 
the  upper  and  inner  side  of  the  arms  are  numerous  articulated  feelers  or 
pinnse  capable  of  expansion  and  contraction,  for  the  capture  of  prey.  In 
fact,  the  pentacrinite  may  be  described,  without  much  error,  as  a  stalked 
comatula,  and  this  designation  of  "  stalked  star-fishes"  is  more  or  less  ap- 
propriate to  the  entire  order  of  Encrinites.  The  innumerable  calcareous 
joints  which  constitute  the  skeleton  of  the  pentacrinite  are  held  in  vital 
union  partly  by  a  fleshy  investing  integument,  and  partly  by  the  central 
perforation  which  connects  the  stalk  and  all  the  other  members  with  the 
receptacle  containing  the  viscera  or  body  of  the  animal.  Such  is  the  Pen- 
tacrinus, and  such,  in  general  terms,  is  the  whole  of  the  order — the  main 
differences  lying  in  the  stems,  which  are  round  and  smooth  in  the  Encrm- 
ites  proper,  and  pentagonal  and  ornamented  in  the  Pentaa-inites ;  some 
having  the  stem  simple,  others  branched ;  some  having  the  joints  equal 
and  similar,  others  having  them  large  and  small  alternately ;  some  having 
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tlie  plates  of  the  receptacle  larger  and  more  numerous  than  others  ;  some 
liaving  the  arms  in  few  bifurcations,  others  having  them  in  many  branches, 
and  armed  with  innumerable  feelers.  On  these  and  similar  distinctions  are 
founded  such  families  as  the  apiocrinites  or  pear-encrinites,  the  cyathocrinites 
nr  cup-encrinites,  and  others  which  appear  in  the  tisual  subdivisions  of  the 
Order. — See  Encrinites. 

Geologically,  the  Encrinites  range  from  the  Silurian  up  to  the  present 
epoch — most  abundantly  in  palaeozoic  and  mesozoic  strata,  rarely  in  cain- 
ozoic,  and  now  represented  only  by  comatula,  and  the  all  but  extinct  penta- 
crinus.  Like  the  corals,  their  function  seems  to  have  been,  to  a  great  extent, 
the  secretion  of  lime  from  the  ocean — whole  strata  of  limestone,  Siliuian 
and  Carboniferous,  being  almost  entirely  made  up  of  their  remains.  As  in 
other  life-forms,  each  epoch  has  had  its  own  peculiar  genera  and  species, 
and  thus  we  rise  from  the  platycrinites,  poter-iocrinites,  cyathocrinites,  and 
actinoa-inites  of  the  palaeozoic  formations,  to  the  pentacrinites,  apioo'inites, 
and  marsupiies  of  the  mesozoic,  as  certainly  as  we  pass  from  these  to  the 
comatula  of  existing  seas. — See  tabulations,  "  Animal  Scheme." 

Cridceras,  Crioceratite  (Gr.  krios,  a  ram,  and  ket-as,  horn). — A  genus  of 
the  Ammonite  family  peculiar  to  the  gault  and  greensand,  and  so  named 
from  its  shape,  the  whorls  being  separate,  like  the  coils  of  a  ram's  horn. 

Crocodilia. — A  well-known  group  or  order  of  reptiles  represented  by  the 
crocodiles,  gavials,  and  alligators  of  existing  rivers.  They  have  their  body 
supported  on  four  partially  webbed  feet,  and  encased  in  an  armour  of  bony 
plates  or  scutes,  hence  they  are  said  to  be  loricated  or  mailed.  Crocodil- 
ians  occur  fossil  from  the  Lias  upwards ;  but  those  occurring  up  to  the 
Chalk  inclusive  differ  from  existing  genera  in  the  character  of  their  verte- 
brae, which  are  either  doubly  flat,  doubly  concave  {amphicoelian),  or  convex 
before  and  concave  behind  {platyccelian)  ;  while  in  recent  species,  and  in 
those  occurring  in  tertiary  strata,  the  vertebrae  are  concave  in  front  and 
convex  behind  {procoelian).  Besides  these  differences,  the  genera  having 
broad  muzzles,  like  the  cayman  and  alligator,  are  unknown  below  the  ter- 
tiary formations— all  the  secondary  genera  being  referable  to  the  division 
having  elongated  beaks,  like  the  recent  gavial.  Crocodihis,  alligator, 
and  (javialis,  are  recent  and  tertiary  genera ;  goniopJiolis,  teleosaurtis, 
steneosaurtis,  &c.,  are  those  found  in  the  Chalk  and  oolitic  formations. 

Crop. — The  edge  of  any  inclined  stratum  when  it  comes  to  the  surface  is 
called  the  crop  or  outcrop,  which  see. 

Cross-Course. — A  miner's  term  for  a  vein  or  lode  which  intersects  at 
right  angles  (literally  crosses)  the  general  direction  of  productive  metalli- 
ferous veins  in  any  mining  district. 

Cross-Cut. — In  mining,  a  level  driven  at  right  angles  to  the  known  direc- 
tion of  a  lode  with  a  view  to  intersect  it. 

Crotalocrfnus  (Gr.  hrotalon,  a  child's  rattle). — An  upper  Silurian  encri- 
nite,  so  called  from  its  very  peculiar  shape  and  structure.  In  most  encri- 
nites, the  arms  issue  immediately  from  the  edge  of  the  pelvic  cup,  com- 
mencing with  a  single  joint  and  soon  branching  into  two,  three,  or  four ; 
the  subdivisions  varying  in  different  species.  But  in  this  genus  the  sub- 
divisions commence  at  the  very  edge  of  the  cup,  and  become  so  numerous 
as  to  form  a  perfect  network — the  five  primary  reticulate  arms  overlap- 
ping each  other,  and  forming,  as  it  were,  a  convoluted  funnel-shaped 
organism  of  the  finest  basket-work,  instead  of  the  rayed  arrangement  of 
the  common  encrinite.     The  stem  was  made  up  of  close  tuberculated 
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joints — each  tubercle  near  the  root  lengthening  into  tubular  processes  for 
attachment  to  shells  and  corals. 

Crustdcea  (Lat.  crusta,  a  hard  covering  or  crust). — Literally  "Crust- 
clad  ;  "  an  extensive  and  varied  class  of  the  Articulata  or  Jointed  animals, 
comprising  such  well-known  forms  as  the  crab,  crayfish,  lobster,  shrimp, 
and  prawn.  In  very  general  terms  they  may  be  described  as  free  animals, 
having  articulated  or  segmented  bodies,  jointed  limbs,  a  branchial  or  gill 
respiration,  a  double  or  complete  circulation  of  blood,  which  is  colourless, 
a  nervous  system  consisting  of  chains  of  ganglions  more  or  less  numerous, 
the  sexes  distinct,  and  reproduction  by  ova  or  eggs.  In  many  families  the 
crust  or  covermg,  to  which  the  class  owes  its  name,  is  tough  and  flexible, 
and  has  for  its  base  the  peculiar  substance  termed  chitine  ;  in  others  it  is 
hard  and  stony,  and  consists  mainly  of  carbonate  of  lime.  Such  crusts 
being  incapable  of  expansion  so  as  to  accommodate  themselves  to  the  in- 
creasing size  of  the  animals,  they  are  moulted  or  cast-off  at  stated  periods, 
and  this  very  frequently  during  the  younger  stages — a  circumstance  which 
accounts  for  the  infinite  numbers  of  the  exuviae  of  certain  families  in  the 
deposits  of  lakes  and  estuaries.  According  to  physiologists,  the  normal 
number  of  segments  in  the  Crustacea  is  twenty-one — seven  for  the  head, 
seven  for  the  thorax,  and  seven  for  the  abdomen ;  but  most  frequently 
several  of  the  anterior  segments  are  fused  or  soldered  into  a  single  piece 
termed  the  cephalo-thorax,  leaving  the  ahdomen  or  j)ost-abdomen  free,  and 
terminated  by  a  variously  compounded  tail-plate,  telson  or  pygidium.  It 
is  this  interfusion  of  parts  which  renders  the  forms  of  the  Crustacean  fami- 
lies so  varied  ;  and  the  metamorphoses  which  many  of  them  undergo,  from 
the  larval  to  the  adult  stage,  that  render  them  so  difficult  of  discrimination. 
This  difficulty  is  further  increased  by  their  great  variety  of  habitat — some 
living  in  the  ocean,  others  in  lakes  and  estuaries ;  some  chiefly  on  land,  others 
partly  in  trees  ;  some  inhabiting  the  shells  and  coverings  of  other  animals, 
and  others  being  parasitic,  either  for  a  portion  or  for  the  whole  of  their 
existence.  Their  function  is  also  as  varied  as  their  habitats — most  of  them 
being  carnivorous,  many  of  them  phytophagous,  a  large  portion  omnivor- 
ous, while  the  whole  class  act  less  or  more  as  scavengers  in  clearing  away 
dead  and  decaying  matter. 

For  these  reasons  the  classification  and  arrangement  of  the  Crustacea  by 
different  systematists  differ  according  to  the  point  of  view  from  which  they 
have  been  studied.  Thus  they  are  often  primarily  subdivided  into  Ento- 
MOSTRACA  (within  shells)  and  Malacostraca  (soft  shells) — the  former 
embracing  those  small  forms  (cypris,  nebalia,  &c. )  which  are  often  par- 
tially or  wholly  enclosed  in  a  bivalvular  shell-like  carapace  ;  and  the  latter 
the  larger  forms  (crayfish,  lobster,  &c,),  originally  termed  "soft-shells," 
in  comparison  with  the  true  testacea  or  shell-fish.  Again,  viewing  them 
in  reference  to  their  organs  of  motion,  wo  have  such  orders  as  Cojnpoda 
(oar-footed),  Phyllopoda  (leaf-footed),  Pcecilopoda  (various-footed),  and  the 
like,  according  as  these  members  are  more  especially  fitted  for  swimming, 
walking,  or  prehension.  Farther,  looking  at  the  position  of  the  eyes  in 
the  Malacostraca,  we  have  PodophtJmimia  (stalk-eyed),  and  Edriophthalmia 
(sessile-eyed) ;  at  their  limbs,  and  we  have  Decapoda  (ten-footed),  Isopoda 
(equal-footed),  and  so  forth  ;  or  at  their  caudal  terminations,  and  we  have 
Macrura  (long-tailed),  like  the  lobster,  Brachyura  (short-tailed),  like  the 
crab,  and  Anomura  (tail-less),  like  the  hermit-crab.  These  and  similar 
subdivisions  show  at  once  the  multiplicity  and  complexity  of  foim  in  the 
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class — a  complexity  which  is  greatly  increased  by  the  discovery  of  widely- 
divergent  fossil  forms  for  which  new  subdivisions  and  families  have  had  to 
erected. 

( Jeologically,  the  Crustacea  are  of  prime  interest  and  importance.  They 
v/ocur  in  the  oldest  as  well  as  in  the  most  recent  formations  ;  the  extinct 
forms  have  greatly  enlarged  our  conceptions  of  vitality  ;  and  their  occur- 
rence in  particular  strata,  and  often  in  inconceivable  numbers,  enables  us 
to  reason  on  their  uniformity  of  function,  even  when  their  forms  and 
organisation  appear  to  be  altogether  different.  The  more  ancient  forms 
— trilohites  and  euri/jjterites — have  now  no  representatives,  and  resemble 
rather  the  larval  than  the  adult  form  of  any  existing  genus ;  in  the  Mesozoic 
forms — glyphcea,  &c.— we  catch  a  glimpse  of  the  existing  long-tailed  deca- 
pods ;  and  not  till  we  ascend  to  upper  Mesozoic  and  Cainozoic  strata  do  we 
discover  the  more  concentrated  structures  of  the  short-tailed  crabs  and 
their  congeners. — For  structural  and  systematic  arrangements,  see  tabula- 
tions, "  Animal  Scheme." 

Cryolite  (Gr.  kntos,  hoar-frost,  and  Kthos). — The  double  hydrofluate  of 
soda  and  alumina,  a  rare  mineral  found  only  in  veins  in  the  Gneiss  of  West 
Greenland.  There  are  two  varieties,  the  snow-white  and  the  rusty- 
yellow  ;  and  both  are  now  used  as  the  commercial  ore  of  aluminium. 
Cryolite  melts  like  ice  in  the  flame  of  a  candle  ;  hence  the  name. 

Cryptogdmia,  Cryptogamic  (Gr.  h-yptos,  concealed,  and  gamos,  nuptials). 
— Literally  flowerless  ;  one  of  the  great  divisions  of  the  vegetable  kingdom, 
comprising  the  miishrooms,  lichens,  mosses,  sea-weeds,  and  ferns,  in 
which  the  organs  of  fructification  are  concealed  or  not  apparent,  as  in  the 
Phanerogamia  or  flowering  plants.  They  are  also  termed  agamous,  acoty- 
ledonous,  and  cellular  plants.  Fossil  in  all  formations. — See  tabulations, 
"Vegetable  Scheme." 

Crystal  (Gr.  krystallos,  ice). — Originally  applied  to  transparent  gems, 
but  now  extended  to  all  minerals  having  regular  geometrical  forms. 
Crystallised,  having  the  structure  of  a  crystal,  as  rock-crystal ;  crystalline, 
confusedly  crystalline,  as  granite  ;  and  suh-crystalline,  indistinctly  or  faintly 
crystalline,  as  some  varieties  of  limestone. — See  Crystallography. 

Crystallisation. — The  process  (natural  or  artificial)  by  which  the  particles 
of  liquid  or  gaseous  bodies  are  converted  into  crystals,  or  solid  bodies  of  a 
regularly  limited  form  ;  e.g.  the  pi'oduction  of  common  salt  by  the  evapo- 
ration of  sea-brine,  of  sugar-candy  by  the  evaporation  of  syrup.  In 
mineral  or  unorganised  bodies  the  ultimate  or  component  particles  are 
polygonal  solids  or  crystals  ;  in  organised  bodies  they  are  hollow  spherical 
cells.  As  in  the  organic  world,  therefore,  every  variety  of  structure  is  but 
the  result  of  modifications  of  the  primitive  spherical  cell ;  so  in  the  inor- 
ganic world  every  rock  and  mineral  is  composed  of  original  angular  solids, 
or  determinate  modifications  of  these.  Why  calcareous  spar  should  assume 
one  form  of  crystal,  and  quartz  or  rock-crystal  another,  science  cannot  tell ; 
but  must,  in  the  mean  time,  content  itself  with  the  determination  and 
description  of  these  curious  and  multifarioiis  forms. 

Crystallography  (Gr.  krystallos,  and  graplio,  I  write). — Literally,  a  de- 
scription of  crystals  ;  that  sub-science  of  Mineralogy  which  investigates 
the  relation  of  crystalUne  forms,  and  the  origin  and  structure  of  crystals. 
"  The  word  crystal  in  Mineralogy  designates  a  solid  body,  exhibiting  an 
original  (not  artificial)  more  or  less  regular  polyhedric  form.  It  is  thus 
bounded  by  plane  surfaces  jxdimed  faces,  which  intersect  in  straight  lines 
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or  edges,  and  these  again  meet  in  points  and  form  angles,  which,  when 
bounded  by  three  or  more  faces,  are  named  solid  angles.  The  space 
occupied  by  a  crystal,  and  bounded  by  its  faces,  is  often  named  a  form 
of  crystallisatio7i,  which  is  thus  merely  the  mathematical  figure  regarded 
as  independent  of  the  matter  that  fills  it.  Some  crystals  are  bounded  by 
equal  and  similar  faces,  and  are  named  simple  forms;  whilst  those  in  which 
the  faces  are  not  equal  and  similar,  are  named  compound  forms  or  combina- 
tions— being  regarded  as  produced  by  the  union  or  combination  of  the  faces 
of  two  or  more  simple  forms.  The  cube  or  hexahedron  bounded  by  six 
equal  and  similar  squares,  the  octahedral  by  eight  equilateral  triangles, 
and  the  rhorabohedron  by  six  rhombs,  are  thus  simple  forms.  The  axis 
of  a  crystal  is  a  line  passing  through  its  centre,  and  terminating  either  in 
the  middle  of  two  faces,  or  of  two  edges,  or  in  two  angles ;  and  axes 
terminating  in  similar  parts  of  a  crystal  are  named  similar  axes.  Tn 
describing  a  crystal,  one  of  its  axes  is  supposed  to  be  vertical  or  upright, 
and  is  then  named  the  -principal  axis.  When  the  axes  of  the  crystals  are 
properly  chosen,  and  placed  in  a  right  position,  the  various  faces  are 
observed  to  group  themselves  in  a  regular  and  beautiful  manner  around 
these  axes,  and  to  be  all  so  related  to  them  as  to  compose  a  connected 
series  produced  according  to  definite  laws.  It  appears  that  every  mineral 
species  is  characterised  by  a  certain  form  of  crystal,  with  axes  intersecting  at 
fixed  angles,  and  bearing  to  each  other  definite  proportions,  from  which  as 
a  primary  every  other  form  of  crystal  observed  in  that  mineral  species  may 
be  deduced,  simply  by  varying  the  proportion  of  these  axes.  When 
viewed  in  this  manner,  and  referred  to  their  simplest  forms,  it  is  seen  that 
the  innumerable  variety  of  crystals  occurring  in  nature  may  be  all  reduced 
to  six  distinct  groups,  or  as  they  are  named,  systems  of  crystallisation. 
According  to  Naumanu,  these  systems  are  the  Tesseral,  Tetragonal,  Hexa- 
gonal, Ehombic,  Monoclinohedric,  and  Triclinohedric ;  and  a  description 
of  these,  with  their  combinations  and  derivations,  constitutes  the  main 
portion  of  Crystallography.  In  a  description  of  these  systems,  the  crystals 
are  supposed  to  be  perfect ;  that  is,  the  planes  smooth  and  even,  and  the 
faces  equal  and  uniform.  A  perfect  crystal  can  only  be  produced  when 
during  its  formation  it  is  completely  isolated,  so  as  to  have  full  room  to 
expand  on  every  side.  These  conditions,  however,  seldom  occur  in  natiu-e  ; 
hence  we  have  imperfect  crystallisation,  that  is,  crystals  terminating 
abruptly,  having  their  faces  striated,  rough  and  drusy,  their  edges 
curved,  and  their  comers  rounded.  Amid  all  these  changes  and  modifica- 
tions, however,  one  important  element  remains  unchanged — viz.,  their 
angular  measurement.  This  is  obtained  either  by  the  contact,  or  by  the 
re&ecting goniometer." — {Manual  of  Mineralogy,  passim.)  So  far  the  deter- 
mination of  crystalline  forms  and  species  is  strictly  mathematical,  and 
Crystallography,  properly  speaking,  restricts  itself  to  this  formation  ;  but 
as  in  nature  minerals  are  often  irregularly  aggregated,  and  as  the  great 
bulk  of  the  rocks  have  been  formed  under  conditions  that  excluded  the 
free  development  of  regular  crystallised  forms,  the  mineralogist  in  his 
discriminations  has  to  call  in  the  aid  of  physical  characteristics,  such 
as  cleavage,  fracture,  hardness,  lustre,  and  optical  properties — and  even 
these  only  assume  precision  and  geological  importance  when  guided  by 
the  more  exact  and  satisfactory  results  of  chemical  analysis. — See  Miner- 
alogy. 
Ctenis  (Gr.   Jcleisj  ktenos,  a  comb).— A  provisional  genus  of  Pi-ofessor 
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Lindley  for  certain  cycadaceous-looking  leaves,  furnished  with  narrow 
l)ointed  leaflets  (hence  their  pectinated  aspect),  liut  differing  from  cycads 
in  having  their  veins  bifurcating  instead  of  undivided  and  parallel. 

Ctenoid,  Ctenoidean  (Gr.  hteis,  a  comb,  and  eidos,  form). — The  third 
order  of  fishes  in  Agassiz'  arrangement.  They  are  distinguished  by  their 
scales,  which  are  jagged  or  pectinated  (like  the  teeth  of  a  comb)  on  the 
posterior  margin  :  these  scales  are  formed  of  laminae  of  horn  or  bone,  but 
have  no  enamel.  The  Ctenoideans  appear  with  the  Chalk  ;  the  Perch  is  a 
familiar  example. — See  Ichthyology. 

Ctenopt^cMus  (Gr.  kteis,  kterios,  a  comb,  andjJtycM,  a  wrinkle). — A  genus 
of  palatal  fish-teeth  belonging  to  the  Cestraciont  family,  and  found  chiefly 
in  the  Carboniferous  limestone.  They  are  readily  (hstinguished  by  the 
serrated  or  comb-like  margin  of  their  free-cutting  edges. 

Cube-Ore. — An  arseniate  of  iron,  of  an  olive-green  or  pistacio-green 
colour,  and  occurring  in  perfect  cubes  in  the  copper-ores  of  Cornwall  and 
other  localities. 

Cucumites  (Lat.  micumis,  a  cucumber). — Fossil  fruits  from  the  London 
clay,  so  closely  resembling  the  seeds  of  various  members  of  the  recent 
genus  Cucu7nis  (comprising  the  Gourd,  Water-melon,  &c.),  both  in  outward 
form  and  internal  structure,  that  there  is  no  reasonable  doubt  of  their 
belonging  to  plants  of  the  same  family ;  hence  the  name  Cucumites,  or 
fossil  cucumbers. 

Cnlm  (Welsh). — An  impure  shalykind  of  coal,  or  anthracitic  shale.  The 
culmiferous  or  anthracitic  shales  of  North  Devon  are  well  known  in 
Geology,  and  are  sometimes  treated  as  a  lower  carboniferous  group  under 
the  term  "  C^dm  Measures." 

Culmites  (Lat.  culmus,  a  stem  like  that  of  com).—  A  provisional  genus  of 
Tertiary  articulated  stems,  with  two  or  more  scars  at  the  joints. 

Ciimhrian  (the  ancient  Cumhria). — Professor  Sedgwick's  term  for  the 
lowest  slaty  and  partially-fossiliferous  beds  of  Westmoreland  and  Cumber- 
land, as  indicating  an  older  and  earlier  system  than  the  Silurian  of  Mur- 
chison.— See  Caaibrian. 

Ciineiform  (Lat.  cnneus,  a  wedge,  and /ormci,  likeness). — Wedge-shaped  ; 
cuneate ;  tapering  like  a  wedge  ;  a  form  characteristic  of  many  mineral 
forms,  and  abruptly  terminating  stratiform  masses. 

Cupressinites  {aqiressus,  the  cypress-tree). — A  genus  of  fossil  fruits 
occurring  in  tertiary  strata,  and  evidently  allied  to  those  of  the  existing 
cypress.     Known  also  as  Callitntes,  Frenilites,  and  SolenostroMis. 

Cupressites. — The  generic  term  employed  by  Brongniart  for  all  coniferous 
remains  that  are  nearly  allied  to,  or  identical  with,  the  existing  cypress. 
Their  leaves  are  enlarged  at  the  base,  sessile,  and  inserted  spirally  in  six  or 
seven  rows  ;  their  fruit  consists  of  peltate  scales.  They  have  been  found 
in  the  Trias,  Lias,  Oolite,  and  Wealden. 

Cupriferous  (Lat.  cujyrum,  copper,  and  fero,  I  bear). — Applied  to  veins, 
rocks,  and  other  matrices  containing  the  ores  of  copper,  or  copper  in  the 
native  or  metallic  state. 

Cuprite  (Lat.  cuprum,  copper). — A  mineralogical  term  for  the  red  oxide 
of  copper,  known  also  as  octahedral  copper  ore,  from  the  form  of  its  crystals, 
which  are  usually  attached  and  combined  in  druses.  It  also  occurs  in 
granular  or  compact  aggregates,  has  a  metallic-adamantine  lustre,  a  co- 
chineal or  shining  red  colour;  and  consists  of  88.5  copper,  and  11.5 
oxygen.     It  is  found  in  beds  or  veins,  in  granite,  in  the  ciystallino  schists 
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and  transition  rocks,  and  usually  along  with  other  ores  of  copper,  blende, 
galena,  and  pyrites. 

Cuproplumhite  {La.t.  cuprum,  copiper,  plumbum,  lead). — Literally  co^er- 
lead,  a  massive  lead-grey  ore,  chiefly  obtained  from  Chili,  and  consisting 
of  64.9  lead,  19.5  copper,  0.5  silver,  and  15.1  sulphur. 

Ciirs6res  (Lat.  curro,  I  run). — Runners  or  Coursers.  An  order  of  birds, 
so  named  from  the  peculiar  adaptation  of  their  legs  and  feet  for  running. 
The  order  includes  the  ostrich,  emu,  cassowary,  and  apteryx,  in  all  of 
which  the  wings  are  merely  rudimentary  and  unfitted  for  flight.  Remains 
of  gigantic  cursorial  birds  (Dinar nis,  Epiornis,  &c.)  have  been  found 
in  the  Upper  Tertiary  and  Newer  Pleistocene  formations. 

Cuspidate  (Lat.  cuspis,  a  spear), — Spear-shaped  ;  tapering  abruptly  to  a 
stiff  short  point,  in  contradistinction  to  lanceolate,  which  indicates  a  slen- 
der and  slowly  tapering  form. 

Cutters.— A  quarryman's  term  for  any  narrow  crack  or  fissure  that  cuts 
or  crosses  the  strata;  hence  "backs  and  cutters,"  for  what  is  known  to 
geologists  as  the  jointed  structure. 

Cyanite  (Gr.  kyanos,  azure  blue). — One  of  the  Garnet  family,  occurring  in 
broad  prismatic  crystals,  chiefly  in  mica  and  talc  schists,  and  so  called  from 
its  prevailing  azure-blue  colour.  Transparent  blue  cyanite  is  often  polished 
and  substituted  for  sapphire,  but  is  easily  known  from  its  inferior  hardness. 

C^anose  (Gr.  Tcyanos,  azure  blue). — Sulphate  of  copper,  or  blue  vitriol, 
a  well-known  substance,  occurring  in  nature  as  a  secondary  production 
from  copper  pyrites,  but  more  frequently  prepared  artificially — either  by 
the  roasting  and  lixiviation  of  pyrites  and  other  copper  ores,  by  treating 
these  or  metallic  copper  with  sulphuric  acid,  or  as  a  residuary  product  of 
metallurgic  operations — used  as  a  pigment  and  dye-stuff. 

CydtLiform  (Gr.  cyathus,  a  cup,  and /orma,  likeness). — Cup -shaped; 
having  the  form  of  a  cup,  as  certain  flowers,  polypes,  corals,  &c. 

Cyathophyllum  (Gr.  cyalhos,  a  cup  or  goblet,  and  phyllon,  leaf). — A 
genus  of  cup-corals,  having  a  turbinated  polj^arium  or  calcareous  axis, 
simple  or  compound,  and  internally  lamellated ;  the  cells  polygonal,  radi- 
ated, and  depressed  or  cup-like  in  the  centre  ;  whence  the  name.  They 
are  extremely  abundant  in  Silurian  strata,  in  the  mountain  limestone,  and 
in  the  coral-rag  of  the  Oolite.  The  simple  turbinated  forms  are  often  of 
considerable  size  (the  turhinolia  of  early  authors),  and  from  their  shape  are 
known  by  the  familiar  term  of  "  petrified  ram's-horns." 

Cycadeoidea. — Literally  cycas-Uke;  a  term  which  implies  merely  general 
resemblance,  without  hazarding  any  opinion  as  to  absolute  identity.  A 
genus  of  roundish  or  oblong  stems,  covered  with  densely  imbricated  scales, 
and  greatly  resembling  those  of  the  cycas.  They  are  found  in  the  Lias, 
Oolite,  and  Wealden  strata,  and  afford  evidence  of  a  warm  genial  climate 
in  the  latitudes  where  they  occur.— See  Mantellia. 

Cycadites. — Fossil  plants  of  the  younger  secondary  epochs — Oolite  and 
Chalk — apparently  allied  to  the  existing  cycas.  The  leaves  only  are  known, 
and  these  are  pinnated ;  leaflets  linear,  entire,  adhering  by  their  whole 
base,  having  a  single  thick  mid-rib  and  no  secondary  veins. 

Cyclas  (Gr.  cyclos,  a  circle). — A  genus  of  fresh-water  bivalves,  having 
oval,  transverse,  equivalved  shells,  with  the  hinge-teeth  very  small ;  the 
substance  of  the  shell  thin  and  fragile.  The  species  occur  recent,  and  in 
the  Tertiary  and  Wealden  formations. 

Cycle  (Gr.  cyclos,  a  circle). — Literally  a  circle  of  time,  like  the  revolution 
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of  the  year  and  seasons ;  a  periodical  or  recurrent  space  of  time.     Often 
loosely  employed  for  periods  of  indefinite  duration. 

Cycloclddia  (Gr.  cyclos,  circle,  and  klados,  branch). — A  name  given  to 
certain  coal-measure  plants,  consisting  of  detached  whorls  of  circular  leaf- 
scars,  each  scar  being  about  half  an  inch  in  diameter,  and  deeply  pitted. 

C:^cloid,  Cycloidean  (Gr.  cyclos,  a  circle,  and  eidos,  form). — The  fourth 
order  of  Fishes  in  Agassiz'  arrangement.  They  are  distinguished  by  their 
scales,  which  are  rounded,  smooth  and  simple  at  the  margin,  and  often 
oniamented  with  various  figures  on  the  upper  surface :  these  scales  are 

mposed  of  laminae  of  horn  or  bone,  but  have  no  enamel.  The  Cycloi- 
ns  are  chiefly  tertiary  and  recent  species ;  the  salmon  and  herring  are 
mples.— See  Ichthyology. 

Cycl6pteris  (Gr.  cyclos,  a  circle,  and  pteris,  fern). — An  extensive  genus 
f  fern-like  plants,  ranging  from  the  Devonian  to  the  Oolite  inclusive ;  and 
so  called  from  the  rounded  or  circular  shape  of  their  leaflets,  which  are 
entire,  have  no  mid-rib,  but  are  thickly  marked  with  dichotomous  veins 
which  radiate  from  the  base  to  the  margin. 

Cymbiform  (Lat.  cyniha,  a  boat,  and  forma,  likeness). — Boat-shaped; 
navicular ;  having  the  form  of  a  boat  or  skiflf,  as  many  shells,  the  glumes 
of  grasses,  &c. 

Cynoclidmpsa  (Gr.  lyon^  dog,  and  champsai,  crocodile). — A  genus  of 
Crocodilian  reptiles,  founded  by  Professor  Owen  on  remains  from  the 
sandstone  rocks  of  Rhenosterberg,  South  Africa  ;  and  so  named  from  the 
large  carnivorous-looking  canines  that  arm  the  long  slender  jaws  which 
terminate,  as  in  Teleosaurus,  in  a  single  nostril. 

Cyperltes  {cyperacece,  the  rush-tribe). — Long,  narrow,  ensiform  leaves 
which  occur  in  the  coal-measures,  and  so  called  from  their  general  resem- 
blance to  those  of  the  Cyperus.  According  to  Lindley,  cyperiles,  as  a 
genus,  is  distinguished  by  the  want  of  a  mid-rib,  and  by  the  presence  of 
parallel  lateral  veins. 

Cypraeidse  (Lat.  Cypris,  a  name  of  Venus). — The  Cowry  family,  including 
the  genera  cyprcea,  erato  and  ovidum.  The  Cowries  or  Porcelain  shells 
are  carnivorous  gasteropods  inhabiting  the  shores  of  warm  seas,  and  are 
well  known  from  their  convolute,  enamelled,  and  often  spotted,  barred,  and 
otherwise  ornamented  shells.  In  the  young  the  spire  is  apparent,  but  in 
the  adult  shell  it  becomes  concealed  by  the  last  whorl  enveloping  all  the 
others.  They  occur  fossil  from  the  Chalk  upwards,  but  are  not  known 
before  that  period. 

Cypridina-Scliiefer. — Slaty  bands  of  limestone  occurring,  in  Belgium 
and  Germany,  on  the  uppermost  verge  of  the  Devonian  system  ;  and  so 
termed  from  their  containing  as  their  most  characteristic  fossil  the  small 
crustacean  Cyjyridina  serrato-striata.  The  "  Cypridina-Schiefer "  is  re- 
garded by  M.  Sandberger  and  Sir  R.  Murchison  as  the  typical  rock  of  the 
Upper  Devonians  of  the  Rhine  district. 

Cyprinoid  {cyprinus,  a  carp,  and  eidos,  likeness). — Carp-like;  applied  to 
many  species  of  small  fossil  fishes  which  occur  in  the  fluviatile  and  lacus- 
trine deposits  of  the  Tertiary  formation,  and  which,  like  the  living  carps, 
seem  to  have  inhabited  fresh- waters,  or  the  brackish  waters  of  estuaries. 
Beautiful  specimens  are  obtained  from  the  Tertiary  beds  of  CEningen  and 
the  marls  of  Aix  —  the  latter  locality  also  yielding  vast  numbers  of 
Cyprinodonts,  the  recent  species  of  which  are  also  small  fishes,  inhabiting 
the  fresh-water  lakes  of  temperate  zones. 
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Cypris,  Cjrprididse. — A  genus  and  family  of  minute  crustaceans,  having  two 
enveloping  crusts  like  those  of  a  bivalve  shell,  but  united  by  a  dorsal 
fold  without  hinge.  They  inhabit  the  waters  of  lakes,  marshes,  and 
estuaries;  moult  or  renew  their  integuments  yearly;  and  are  variously 
termed  and  divided  by  zoologists.  Fossil  forms  under  the  generic  terms 
of  CypHs,  Cypridea,  Cyjyridina,  Cyprella,  and  Cypridella,  occur  in  all 
rocks  from  the  Lower  coal-measures  upwards. 

Cystidese  (Gr.  cystis,  a  bladder). — A  family  of  Silurian  echinoderms,  so 
called  from  their  spherical  or  bladder-like  form  :  the  sjohceronites  of  earlier 
authors.  They  constituted,  in  the  primeval  seas,  the  representatives  of 
the  sea-urchins,  of  the  secondary,  tertiary,  and  current  epochs ;  and  appear 
to  have  been  sessile,  or  furnished  with  a  short  foot-stalk,  and  not  to  have 
been  free- moving,  like  the  cidaris  and  echinus.  According  to  E.  Forbes, 
they  have  affinities  with  the  Crinoids  on  the  one  hand  (some  possessing 
very  perfectly  formed  arms  and  tentacles),  and  with  the  Sea-urchins  on  the 
other ;  while  others  also  point  out  affinities  to  the  Pentremites  of  the 
mountain  limestone.  The  more  frequent  genera  are  Echinosphoerites, 
Pseudocrinites,  Caryocistites,  Hemicosmites,  Echino-encrinus,  and  Crypto- 
crinites. 

Cystiph^llum  (Gr.  cystis,  a  bladder,  and  phyllum,,  leaf). — A  genus  of 
Silurian  turbinated  corals,  externally  striated,  and  internally  composed  of 
small  bladder-shaped  cells,  hence  the  name. 

CytheridsB. — A  family  of  entomostraca,  or  minute  bivalve  crustaceans, 
occurring  in  every  formation ;  but  most  abundantly  in  the  genera  cythere, 
cythereis,  and  cytherella  in  the  Chalk  and  older  Tertiaries.  There  are 
doubts  as  to  the  precise  affinities  of  the  so-called  palaeozoic  species. 


Dad6xylon  (Gr.) — Literally  "pine  or  torch- wood;"  Endlecher's  generic 
term  for  fossil  wood  whose  structure  is  apparently  identical  with  that  of 
the  living  species  of  AraucariaB ;  same  as  Ar-aucarites,  which  see.  Wood 
of  this  structure  is  common  in  the  Lias,  Oolite,  Wealden,  and  Chalk. 

Damps. — A  miner's  term  for  the  gaseous  products  that  are  eliminated  in 
coal-mines — carbonic  acid  being  choke-damp,  from  its  extinguishing  life 
and  flame,  and  light  carburetted  hydrogen  being  fire-damp,  from  its 
exploding  when  brought  in  contact  with  flame. 

Dapedius  (Gr.  dapedon,  a  pavement). — A  genus  of  ganoid  fishes  peculiar 
to  the  Lias,  and  so  named  from  the  arrangement  of  the  rhomboidal  scales 
resembling  a  tesselated  pavement.  The  Dapedius  is  a  wide,  laterally  com- 
pressed fish,  with  a  rounded  head,  fins  of  moderate  size,  and  body  rapidly 
contracting,  and  terminating  in  an  equally-lobed  tail.  The  mouth  is  fur- 
nished with  several  rows  of  small  conical  teeth,  crenated  at  their  summits, 
and  has  brush  teeth  on  the  palatine  bones. 

Ddsypus  (Gr.  dasys,  hairy  or  rough,  and  poiis,  foot). — The  zoological 
term  for  the  Armadilloes,  in  allusion  to  the  common  character  of  their 
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feet,  the  soles  of  which  are  covered  with  strong  hairs,  and  on  which  they 
walk,  with  their  claws  expanded.  The  armadilloes  are  edentate,  that  is, 
possess  only  grinders ;  are  covered  with  a  cuirass  composed  of  strong 
homy  rings  ;  are  nocturnal,  live  in  burrows,  and  prey  alike  on  animal  and 
vegetable  substances.  They  inhabit  the  warmer  parts  of  South  America, 
in  the  upper  tertiaries  of  which  are  found  the  remains  of  the  Glyptodon, 
and  other  extinct  congeners. 

Ddtholite  or  Datolite. — A  siliceous  borate  of  lime,  forming  one  of  the 
Fluor-spar  family,  and  occurring  in  various  formations,  in  druses  and  in 
coarse  granular  masses.  It  consists  of  38.3  silica,  21.5  boracic  acid,  34.6 
[lime,  and  5.6  water. 

Davy-Lamp. — A  form  of  lamp  invented  by  Sir  Humphrey  Davy,  and  now 

^extensively  used  in  coal-mines  subject  to  explosions  of  fire-damp.      The 

pprinciples  involved  in  this  invention  a,re—fi7\st,  that  no  mixture  of  fire-damp 

rith  common  air,  however  dangerous,  conveys  an  explosion  through  tubes 

por  openings,  the  diameter  of  which  is  less  than  about  one-eighth  of  an  inch  ; 

■  and,  secondly,  that  these  explosive  mixtures  need  a  much  stronger  heat 

for  their  explosion  than   mixtures  of    common  inflammable  gas,   since 

neither  charcoal  nor  iron  at  a  red-heat  will  produce  this  effect,  which 

requires,  indeed,  that  iron  be  raised  to  a  white  heat.     Proceeding  upon 

these  principles,  the  light  of  a  lamp  is  surrounded  by  wire-gauze,  the 

meshes  of  which  are  from  5*5  to  ^V   of  an  inch,  and  through  these,  any 

explosions  that  may  take  place  inside  the  lamp  are  not  communicated  to 

the  outside,  so  that  the  miner  can  pursue  his  calling  with  the  light  of  a 

"Davy"  in  workings  which  would  otherwise  be  unapproachable.     There 

are  several  modifications  of  the  Davy-lamp  ;  but  in  all,  the  fundamental 

principles  are  the  same. 

Deads. — In  mining,  any  vein-stone  or  mine-stuff,  broken  underground, 
that  does  not  contain  enough  of  ore  to  make  it  worth  removing  for  dress- 
ing ;  mine  waste ;  mine  rubbish. 

Dehacle  (Fr,  dehader,  to  unbar).  — A  term  originally  signifying  the 
breaking-up  of  the  ice  on  a  river — a  freshet ;  but  now  applied  to  any  sud- 
den flood  or  rush  of  water  which  breaks  down  opposing  barriers,  and 
hvirls  forward  and  disperses  blocks  of  stone  and  other  debris. 

Debris  (Fr.  wreck  or  waste). — A  convenient  term,  adopted  from  the 
French,  for  any  accumulation  of  loose  material  arising  from  the  waste  of 
rocks  ;  also  for  drifted  accumulations  of  vegetable  or  animal  matter. 

Decdpoda  (Gr.  deka,  ten,  andpo?t5,  podos,  foot). — Literally  ten-footed; 
the  highest  order  of  Crustacea,  including  all  the  stalk-eyed  families,  in 
which  the  whole  of  the  thoracic  segments  are  united  with  those  of  the 
head,  into  a  single  piece  (the  cephalo-thorax),  encased  in  a  common  crust, 
with  no  traces  of  segmentary  division  (the  caraj)ace)  ;  and  which  have  the 
branchial  organs  enclosed  within  a  cavity  on  each  side  the  cephalo-thorax. 
Tlie  true  thoracic  legs  are  almost  always  ten  in  number ;  whence  the  name 
of  the  order.  The  order  includes  three  subdi\'isions — the  macrura,  or  long- 
tailed,  such  as  the  crayfish  ;  the  hrachyura,  or  short-tailed,  as  the  common 
crab  ;  and  the  anomura,  or  tailless,  as  the  hermit-crab. 

Decomposition  (Lat.) — Literally  "  set  free  from  composition  :  "  the  reso- 
lution of  compounds  into  their  elements,  or  the  alteration  of  their  chemical 
constitution  in  such  a  manner  that  new  products  are  formed.  Thus,  we 
speak  of  decomposing  granite,  when  its  particles  of  quartz,  felspar,  and 
mica  fall  asunder  under  the  action  of  the  atmosphere  ;  and  of  the  further 
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decomposition  of  the  felspar  when  it  becomes  converted  into  clay,  and  the 
soda,  potash,  and  iron  with  which  the  clay  was  combined  are  set  free. 

Dec6rticated  (Lat.  de,  from  off,  and  cortex,  the  bark). — Having  the  bark, 
skin,  husk,  or  other  integument  removed  or  stripped  off.  Thus,  many 
fossil  plants  have  their  bark  converted  into  a  thin  pellicle  of  coal,  and 
accordingly  their  leaf-scars  or  external  sculptures  present  very  different 
aspects  according  as  the  specimens  retain  their  bark,  or  are  decorticated. 

Decrepitate  (Lat.  de,  and  crepito,  to  make  a  crackling  noise). — To  fly  in 
particles  with  a  crackling  noise  when  exposed  to  heat,  as  common  salt  and 
many  other  mineral  substances  do  when  they  thus  part  with  their  water 
of  crystallisation. 

Deflagrdtion  (Lat.  de,  from,  and  flagro,  to  burn  vehemently). — The 
sudden  combustion  of  any  substance  for  the  purpose  of  producing  some 
change  in  its  composition  by  the  joint  action  of  heat  and  oxygen.  The 
process  is  commonly  performed  by  projecting  into  a  red-hot  crucible,  in 
small  quantities  at  a  time,  a  mixture  of  about  equal  parts  of  nitre  and  the 
body  to  he  oxidised. 

Degradation  (Lat.  de,  down,  and  gradus,  step). — Removing  or  wasting 
down  step  by  step.  The  degradation  of  hills  and  cliffs  is  caused  by  atmos- 
pheric and  aqueous  agency ;  hence  water  is  said  to  exert  a  degrading  in- 
fluence on  the  earth's  crust ;  waves  and  tidal  currents  a  degrading  action 
on  certain  sea-shores.  It  is  usual  to  arrange  degrading  causes  or  agencies 
into  three  sets — the  atmospheric,  or  those  connected  with  the  atmosphere  ; 
the  fluviatile,  or  those  depending  on  rivers ;  and  the  oceanic,  or  those  in 
which  the  ocean  is  the  immediate  agent. 

Dein6ruis,  Dinornis  (Gr.  deinos,  terrible  or  monstrous,  and  ornis,  bird). 
— A  gigantic  cursorial  bird,  whose  remains  (fragments  of  eggs  as  well  as 
numerous  bones)  have  been  discovered,  in  a  sub-fossil  state,  in  the  river- 
silts  of  New  Zealand.  The  affinities  of  the  Dinornis  or  Moa  of  the  natives 
are  not  yet  clearly  defined,  though,  according  to  Owen  and  Mantell,  it  has 
evidently  been  a  wingless  cursorial  bird  of  great  size  and  strength — varying 
from  ten  to  fourteen  feet  in  height,  or  considerably  larger  than  the  existing 
Ostrich.  The  epoch  of  the  Dinornis  is  strictly  post-tertiary,  and  the 
traditions  of  the  natives  would  indicate  its  contemporaneity  with  the 
Apteryx  and  iVotorjits— wingless  birds  which  still  inhabit  these  islands. 
The  Palapteryx,  Aptornis,  &c.,  are  sub-fossil  congeners,  found  in  the  same 
deposits.— See  Mantell's  Petrifactions  and  their  Teachings ;  and  Owen  in 
Zoological  Transactions  for  1844-1850. 

Deinosdurians,  Dinosaur  (Gr.  deinos,  monstrous,  saurus,  lizard). — Liter- 
ally "  fearfully-great  lizards ; "  a  term  employed  by  Professor  Owen  to  desig- 
nate an  order  of  terrestrial  reptiles  peculiar  to  the  upper  secondary  forma- 
tions, and  comprising  the  Iguanodon,  Megalosaurus,  and  Hylceosauriis, 
which  see. — {British  Association  Report  on  Fossil  Reptiles,  1841 ;  Dr  Man- 
ielPs  various  works.] 

Deinotherium  (Gr.  deinos,  terrible,  and  therium,  wild  beast). — A  huge 
proboscidean  mammal  found  in  the  miocene  tertiaries  of  Europe  and 
Asia.  The  zoological  position  of  the  dinothere  (of  which  there  seem  to  be 
several  species)  is  not  yet  distinctly  ascertained — the  skuU,  molar  teeth, 
and  scapular  bone  being  the  only  portions  yet  discovered.  From  these 
it  appears  that  the  animal  was  furnished  with  a  short  proboscis  like  the 
tapirs ;  lived  on  vegetable  food,  like  the  tapirs  and  lamantins ;  and  had 
the  lower  jaw  armed  with  two  enormous  tusks,  depressed  downwards,  and 
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gently  curved  inwards.  Professor  Kaup  regards  the  Dinothere  as  inter- 
mediate between  the  mastodons  and  tapirs,  and  truly  terrestrial  ;  while 
MM.  Blainville  and  Pictet  consider  it  an  herbivorous  cetacean  which  in- 
habited the  embouchures  of  great  rivers,  and  uprooted  with  its  tusks 
the  marsh  and  aquatic  plants  which  constituted  its  food.  "  The  adult 
dentition  of  Deinotherium  (according  to  Dr  Falconer)  is  characterised  by 
two  vertically  succeeding  premolars,  and  three  true  molars — five  teeth  in 
all,  with  transverse  crenulated  ridges  closely  resembling  those  of  the  tapir ; 
and  by  two  huge  inferior  recurved  incisors,  implanted  in  an  enormously 
thickened  and  deflected  beak,  or  prolongation  of  the  symphasis  of  the 
lower  jaw." 

Delesserites.— A  genus  of  fossil  Algse  (chiefly  Tertiary),  so  named  by 
s  Sternberg  from  their  resemblance  to  the  existing  Delesseria,  which  has 
.thin,  flat,  or  undulated,  smooth,  membraneous  fronds,  with  a  median  rib. 

Deliquescence  (Lat.  deliquesco,  to  melt  away,  to  become  liquid). — The 
-property  of  certain  salts  to  become  liquid  by  their  absorption  of  moisture 
from  the  atmosphere.     Such  salts  are  said  to  be  deliqtiescent. 

Delphinidae  (Lat.  delphinus,  a  dolphin). — The  Dolphin  family ;  a  tribe  of 
cetaceans  distinguished  from  the  true  whales  chiefly  by  the  more  propor- 
tionate size  of  the  head,  which  in  general  is  about  one-seventh  of  the 
entire  length  of  the  animal.  The  family  includes  the  dolphins  proper, 
with  long  slender  snouts  and  numerous  conical  teeth  ;  the  porpoises  ;  the 
narwhal,  &c.     Found  fossil  in  the  later  Tertiary  and  Post-tertiary  strata. 

Delta. — The  alluvial  land  formed  at  the  mouth  of  a  river  such  as  that 
of  the  Nile,  which  received  this  name  from  the  resemblance  of  the  space 
enclosed  by  the  two  main  branches  of  the  river  to  the  Greek  letter  a, 
Delta.  The  deltas  of  many  existing  rivers,  such  as  the  Mississippi,  Niger, 
Ganges,  &c.,  present  the  inquirer  with  the  most  instructive,  perhaps,  of 
geological  phenomena — exhibiting  in  their  magnitude,  the  variety  of  their 
composition,  alternation  of  their  beds,  and  the  entombment  of  plants  and 
animals,  the  perfect  analogues  of  many  of  the  older  formations. 

Dendrerpeton  (Gr.  dendron,  a  tree,  and  erpeton,  a  lizard). — A  small 
lizard-like  reptile,  discovered  by  Mr  Dawson  and  Sir  C.  Lyell  in  the 
lower  coal-measures  of  Nova  Scotia  ;  so  named  from  its  being  found  in  the 
interior  of  a  fossil  trunk,  and  thence  supposed  to  have  been  of  arboreal 
habits. 

Dendritic  (Gr.  dendron,  a  tree). — Applied  to  certain  branching  moss-like 
appearances  which  occur  on  the  surfaces  of  the  fissures  and  joints  in  rocks. 
They  are  apt  to  be  mistaken  for  fossil  vegetation,  but  are  strictly  inor- 
ganic, and  of  chemical  origin — as  much  so  as  the  dendritic  frost-work  of  a 
winter's  night  on  the  surface  of  a  window-pane. 

Dendrodonts  (Gr.  dendron,  a  tree,  and  odous,  tooth). — An  extinct  family 
of  fishes,  characteristic  of  the  Old  Red  Sandstone  or  Devonian  system ; 
and  so  called  from  the  section  of  their  seemingly  simple  conical  teeth, 
which  presents  numerous  fissures  radiating  or  sjyreculing  like  the  branches 
of  a  tree  from  a  central  mass  of  ''vasodentine,''  or  vascular  uncalcified 
tissue. 

Dendrolite  (Gr.  dendron,  tree,  and  lithos,  stone). — Fossil  wood ;  a  gene- 
ral term  for  any  fossil  stem,  branch,  or  other  fragment  of  a  tree. 

Density  (Lat.  densus,  thick,  set  close). — That  property  of  bodies  which 
relates  to  the  comparative  compactness  or  closeness  of  their  component 
particles  or  molecules— bulk  for  bulk,  the  denser  being  the  heavier.    As 
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gravity  is  thus  in  proportion  to  density,  the  specific  gravity  of  bodies  is 
taken  as  the  measure  of  their  densities.— See  Gravity,  Specific. 

Dentine  (Lat.  dens,  tooth).-  The  tissues  that  compose  the  teeth  in  verte- 
brate animals  are  arranged  by  anatomists  into  dentine,  which  forms  the 
body  of  the  tooth  ;  cement,  which  forms  the  outer  crust ;  and  enamel,  which 
(when  present)  is  situated  between  the  dentine  and  cement. 

Dentition  (Lat.  dens,  a  tooth). — The  period  at  which  the  teeth  of  mam- 
malia make  their  first  appearance  through  the  gums ;  also  the  character 
and  arrangement  of  the  teeth  in  different  families,  which  becomes  a  most 
important  aid  to  the  palaeontologist  in  the  discrimination  of  fossil  species. 

Denudation  (Lat.  de,  down,  and  nudns,  naked). — Laying  bare  by  re- 
moval. The  removal  of  superficial  matter,  so  as  to  lay  bare  the  subjacent 
strata,  is  an  act  of  denudation ;  so  also  the  removal  by  water  of  any  for- 
mation, or  part  of  a  formation.  We  thus  speak  of  denuded  rock-surfaces, 
and  of  strata  destroyed  or  removed  by  denudation.  Before  a  current  of 
water  can  lay  down  a  quantity  of  matter  in  one  place,  it  must  manifestly 
take  it  up  from  another ;  hence,  as  a  geological  operation,  denudation 
must  accompany  and  precede  deposition. 

De6xidised;  Deoxidated. — Literally,  ''deprived  of  oxygen;"  disunited 
from  oxygen. 

Dep6sit  (Lat.  de,  down,  and  positus,  placed). — Applied  to  matter  which 
has  settled  down  from  suspension  in  water.  Mud,  sand,  &c,  are  deposits, 
so  also  are  the  shales,  sandstones,  &c.  of  older  date.  Deposits  are  usually 
distinguished  by  the  positions  in  which  they  occur,  or  by  the  agencies  con- 
cerned in  their  formation,  as  fluviatile,  lacustrine,  sestuary,  marine,  &c. 
The  deposition  of  rock-matter  is  going  forward  less  or  more  rapidly  in  all 
waters  on  the  surface  of  the  globe. 

Derby-Spar. — A  familiar  name  for  fluate  of  lime  or  fluor-spar,  from  its 
occurring  abundantly  in  the  Derbyshire  limestones. — See  Fluor-Spar. 

Dercetis  (Gr.  a  sea-god,  so  termed  from  his  glittering  scales).— A  ganoid, 
eel-hke  fish  of  the  Chalk  formation,  belonging  to  the  family  of  Plectognathi, 
and  known  to  the  quarrymen  as  "petrified  eel."  In  Dercetis  the  body  is 
very  elongated  (often  two  and  three  feet  long) ;  the  head  short  with  a  pointed 
beak,  the  upper  jaw  being  a  little  longer  than  the  lower ;  and  both  jaws 
armed  with  long,  conical,  elevated  teeth,  and  several  rows  of  very  small 
ones.  On  each  side  of  the  fish  there  are  three  rows  of  osseous  scutes  like 
those  of  the  sturgeon — ^the  rest  of  the  body  being  also  covered  with  small 
scales. 

Dermal  (Gr.  derma,  the  skin). — Belonging  to  the  skin ;  hence  we  speak 
of  the  dermal  or  enveloping  integuments  of  plants  and  animals. 

Dermo-steleton  (Gr.  derma,  the  skin).— The  hard  integument  which 
covers  and  affords  protection  to  most  invertebrate,  and  also  to  jnany  verte- 
brate animals  ;  the  external  or  "  exo-skeleton,"  in  contradiction  to  the  in- 
ternal or  true  bony  skeleton  of  the  higher  animals.  It  makes  its  appear- 
ance as  a  tough  coriaceous  membrane,  as  sheU,  crust,  scales,  homy  scutes, 
&c.  ;  but  never  as  true  bone. 

Desiccation,  Dessication  Cracks  (Lat.  de,  and  sicciis,  dry). — The  drying 
of  solid  bodies  by  the  evaporation  of  whatever  moisture  they  may  contain. 
Thus  clay  and  clayey  beds  are  desiccated  by  the  sun's  heat,  and  as  they  be- 
come dry  they  shrink  and  crack  in  all  directions.  Were  such  beds  to  be 
overlaid  by  a  new  deposit  of  mud  or  other  soft  matter,  portions  of  it  would 
enter  these  cracks,  and  the  two  strata,  on  being  separated  (after  consolida- 
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tion)  would  present — the  lower  the  ''mould,"  and  the  upper  the  "casts" 
of  these  fissures.  Such  appearances  are  frequent  among  the  strata  of  all 
formations,  are  known  as  desiccation  cracks,  and  are  not  to  be  confounded 
with  "joints,"  "cleavage,"  and  similar  phenomena. 

Detritus  (Lat.  de,  down,  and  triiits,  rubbed  or  worn). — An  appropriate 
term  for  accumulations  arising  from  the  waste  or  disintegration  of  exposed 
rock-surfaces.  Detrital  matter  may  thus  consist  of  clay,  sand,  gravel, 
rubbly  fragments,  or  of  any  admixtiu-e  of  these,  according  to  the  nature 
f  the  rocks  and  the  amount  of  attrition  to  which  their  particles  have  been 

bjected. 

Dev6nian. — A  common,  but  not  always  appropriate,   synonym  of  the 

Id  Ked  Sandstone,  portions  of  which  are  extensively  developed  in  Devon- 
shire. The  term  was  introduced  by  Sir  R.  Murchison  (and  harmonises 
with  his  "Silurian,"  "Permian,"  &c.),  "because  the  strata  of  that  age  in 
Devonshire— lithologically  very  unlike  the  Old  Red  Sandstone  of  Scotland, 
Hereford,  and  the  South  Welsh  counties — contain  a  much  more  copious 
and  rich  fossil  fauna,  and  were  shown  to  occupy  the  same  intermediate 
position  between  the  Siliu-ian  and  Carboniferous  rocks."— See  Old  Red 
Sandstone. 

Devonite. — A  name  given  by  Dr  Thomson  to  Wavellite,  a  phosphate  of 
alumina  originally  discovered  by  Dr  Wavel  in  the  north  of  Devonshire. — 
See  Wavellite. 

Dextral  (Lat.  dexter,  belonging  to  the  right  hand — right-handed). — This 
term  is  usually  applied  to  spiral  shells  whose  whorls,  when  the  mouth  is 
placed  towards  the  observer,  turn  from  left  to  right ;  and  this  is  the  general 
course  in  nature.  Sinistral  or  reversed  shells  are  those  whose  spires  turn 
from  right  to  left.  In  other  words,  when  spiral  shells  are  placed  vertically 
with  the  spires  uppermost,  and  the  mouth  towards  the  observer,  the  aper- 
ture in  dextral  shells  is  towards  the  right ;  in  sinistral  it  is  towards  the  left. 

Diabase. — A  term  adopted  from  the  French,  and  occasionally  applied  to 
those  greenstones  whose  constituents  are  hornblende  and  felspar ;  same 
as  Diorite. 

Diallage  (Gr.  diallag^,  interchange). — A  siliceo-magnesian  mineral,  hav- 
ing a  laminated  or  bladed  cleavage,  and  so  called  from  its  changea}>le  colour 
— forms  diallage  rock,  and  enters  into  the  composition  of  serpentine. 
Closely  related  to  Schiller-spar,  which  see. 

Didllog^te. — Manganese  spar,  or  red  manganese ;  a  carbonate  of  man- 
ganese occurring  in  crystallised  druses,  in  columnar  aggregates,  or  in 
granular  masses  ;  having  a  rose-red  or  flesh-red  colour,  and  glassy  pearly 
lustre.  It  is  found  in  various  formations,  but  chiefly  in  veins  in  gneiss  and 
porphyry  along  with  silver,  galena,  blende,  haematite,  and  other  ores. 

Diamond  (Gr.  adamus,  unsubdued). — The  diamond ;  so  called  in  allusion 
to  its  unparalleled  hardness.  The  diamond  is  the  most  precious  of  known 
gems ;  and,  chemically  speaking,  is  carbon  or  charcoal  in  its  pure  and  crys- 
tallised form.  This  form  is  primarily  that  of  a  regular  octahedron,  but 
of  this  there  are  numerous  modifications ;  and  the  crystals  having  often 
curved  faces,  they  more  or  less  approximate  to  spheres.  They  occur  loose 
in  alluvial  sands  and  gravel ;  or  singly  imbedded — in  a  matrix  of  sandstone 
in  India,  and  of  mica-slate  in  Brazil  and  South  America.  Geologically, 
they  have  been  found  chiefly  in  India  and  Borneo,  and  the  Brazils  ;  more 
sparingly  and  in  minor  crystals  in  the  Urals,  in  the  Carolinas,  and  in 
Mexico.     The  "Diamond  Sandstone"  of  India,  and  which  furnishes  the 
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detritus  in  whicli  most  of  the  specimens  are  found,  is  apparently  of  ter- 
tiary or  recent  origin ;  the  age  of  the  micaceous  schists  which  yield  the 
diamonds  of  Brazil  and  the  Urals  is  unknown.  Diamonds  are  found  of  all 
colours  ;  those  which  are  colourless,  or  which  have  some  very  decided  tint, 
are  most  esteemed;  those  slightly  discoloured  are  the  least  valuable. 
Diamonds  are  cut  and  polished  only  by  their  own  dust  or  powder — an  art 
known  from  remote  antiquity  in  the  East,  but  introduced  into  Europe  only 
about  the  end  of  the  fifteenth  centiiry.  They  are  cut  chiefly  into  three 
forms — table,  rose,  and  hrilliant ;  the  latter  having  the  finest  effect,  but 
requiring  a  greater  sacrifice  of  bulk — some  crystals  being  reduced  nearly 
one  half  in  weight  by  the  operation. 

Kespecting  the  origin  of  the  diamond,  neither  Chemistry  nor  Geology  has 
thrown  much  light  on  the  subject.  We  know  that  it  consists  of  carbon  in 
its  purest  and  most  concentrated  form  ;  but  whether  this  carbon  is  of 
vegetable  or  of  animal  origin,  or  whether  it  may  not  be  a  purely  chemical 
elimination  altogether  apart  from  organic  growth,  science  has  not  yet  de- 
termined. It  is  true  that  some  observers  have  thought  they  detected  traces 
of  vegetable  structure  in  the  ashes  of  the  diamond,  but  their  observations 
have  not  been  confirmed  ;  and  none  of  the  specimens  containing  foreign 
matter  have  as  yet  given  any  hint  of  their  origin.  It  has  been  remarked 
that  their  occvirrence  in  mica-slate  does  not  favour  the  idea  of  their 
immediate  vegetable  origin  ;  nor  does  their  occurrence  in  a  soft  quartzose 
sandstone  indicate  the  operation  of  excessive  heat.  Indeed,  their  com- 
bustible nature  forbids  the  idea  of  intense  heat  in  connection  with  their 
formation  ;  and  yet  high  heat  under  pressure,  or  a  long-continued  low  heat 
manifesting  itself  in  chemical  change,  may  have  effected  the  crystallisation 
of  carbon  in  decaying  organic  matter.  Unlike  amber,  however,  diamonds 
are  never  found  in  connection  with  vegetable  or  animal  substances  ;  so 
that  the  primary  source  of  their  carbon,  as  well  as  the  cause  of  its  subse- 
quent crystallisation,  remains  a  mystery. 

Diaphanous  (Gr.  dia,  through,  aca^  jjhano,  I  appear).— Applied  to  gems 
and  minerals  that  may  be  seen  through  ;  transparent ;  pellucid. 

Diceras  (Gr.  di,  two,  and  heras,  horn). — A  massive  bivalve  of  the  upper 
and  middle  oolites ;  belonging  to  the  Chamidce  or  Clam-shells ;  and  so 
termed  from  its  prominent  iimhones  or  beaks,  which  are  twisted  backward 
in  ram's-horn  fashion,  and  furrowed  externally  by  ligamental  grooves. 
There  are  several  species  in  which  the  beaks  are  more  or  less  spiral  and 
horn-like,  and  the  valves  less  or  more  unequal. 

Dichobiine  (Gr.  dicha,  divided  in  two,  and  hounos^  a  ridge). — A  genus  of 
anoplotheroid  quadrupeds  whose  remains  occur  chiefly  in  the  eocene  or 
lower  tertiaries  of  Europe ;  so  called  from  the  deeply-cleft  ridges  of  the 
upper  molars. 

Dichodon  (Gr.  dicha,  in  two  parts,  and  odous,  odontos,  a  tooth). — A  middle 
tertiary  artiodactyle  (even-toed)  mammal,  showing  affinities,  according  to 
Owen,  to  the  Hog- tribe  among  the  non-ruminant  section,  and  to  the  Camel- 
tribe  among  the  ruminants, — so  called  from  the  double  crescent-shaped 
lines  of  enamel  on  the  upper  surface  of  its  true  molars. 

Dichroism  (Gr.  dis,  twice  ;  chroa,  colour).  —  The  property  by  which  a 
crystallised  body  assumes  two  or  more  colovirs,  according  to  the  direction 
in  which  light  is  transmitted  through  them  ;  hence  the  Dichroite  of  Cordier, 
— a  silicate  of  alumina  and  magnesia  which  exhibits  three  or  more  coloui's 
along  its  chief  axis. 
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Dicotyledonous  (Gr.  dis,  double,  axid  cot7/ledon,  seed-lobe). — A  grand  divi- 
sion of  the  vegetable  kingdom,  comprising  all  those  plants  whose  seeds 
are  composed  of  two  lobes  or  seed-leaves.  They  are  exogenous,  or  in- 
crease by  external  layers  of  growth,  and  the  venation  of  their  leaves  is 
reticulated  or  net-like,  and  not  in  parallel  order,  as  in  monocotyledonous 
endogens. — See  tabulations,  *' Vegetable  Scheme." 

Dictyoph^llum  (Gr.  dictyon,  a  net,  and  phyllon,  leaf). — Literally  "Net- 
leaf  ; "  a  provisional  genus  erected  for  the  reception  of  all  unknown  fossil 
dicotyledonous  leaves  which  exhibit  the  common  reticulated  structure. 
Dictifophijlla  have  been  found  as  low  as  the  Trias  and  Permian. 

Dic^odon  (Gr.  di,  two  ;  cyon,  dog;  and  odous,  tooth). — Literally  "two 
canine  teeth  ; "  a  provisional  genus  of  very  peculiar  reptiles  occurring  in  a 
sandstone,  supposed  to  be  of  Triassic  age,  in  Southern  Africa.  The  princi- 
pal remains  yet  found  are  the  bones  of  the  head,  which  seem  to  indicate  a 
gigantic  type  between  the  lizards  and  turtles.  The  eye  orbits  are  very 
large,  the  cranium  flat,  with  nostrils  divided  as  in  lizards  ;  and  the  jaws 
toothless,  with  the  exception  that  the  upper  jaw  possesses  a  pair  of  long 
tusks,  implanted  in  sockets  and  turned  downwards  like  those  of  the  walrus 
— hence  the  name  dicyiiodon, 

Didelphys,  DidelpMdse  (Gr.  dis,  two,  and  delphys,  womb).— The  opos- 
sum family,  so  termed  from  their  external  abdominal  pouch  or  marsupium, 
in  which  the  foetus  is  placed  after  a  very  short  period  of  uterine  gestation, 
and  where  it  remains  (as  if  in  a  second  womb),  suspended  to  the  nipple  by 
its  mouth  until  sufficiently  matured  to  come  forth  to  the  open  air.  Re- 
mains of  dideljphine  animals  occur  so  early  as  the  Oolitic  if  not  Triassic 
formation. 

Didymimn.— One  of  the  rarer  metals,  of  whose  properties  little  is  yet 
known,  found  along  with  lanthanum  in  the  ores  of  Ceritim,  which  see. 

Didymograpsus  (Gr.  didymos,  twin  or  double,  and  grapsus). — The 
twin  or  double  graptolite  ;  a  common  form  in  the  Silurians  of  Wales  and 
Scotland,  having  the  stems  or  axes  united  in  pairs.  The  cells  are  arranged 
in  single  rows  as  in  the  common  graptolite,  but  the  axes  are.  in  twins,  or 
two-branched. 

Die  Earth.  —  A  local  term  at  Coalbrook  Dale  for  the  Wenlock  shale, 
because  this  stratum  lies  beneath  all  the  mining  ground  of  the  district — 
the  minerals  "  dying  ovit,"  as  it  were,  at  this  stage  of  descent. 

Differentiate,  Differentiation.— In  Zoology,  the  vital  functions  are  said 
to  be  more  and  more  "  differentiated,"  when,  instead  of  several  functions 
being  performed  by  the  same  organ,  each  function  is  performed  by  an 
organ  specially  devoted  to  it.  "Differentiation"  is,  therefore,  a  mark  of 
higher  organisation — the  higher  the  animal  in  the  scale  of  being,  the  more 
specialised  is  its  organisation. 

Digitate  (Lat.  digitus,  a  finger). — Finger-shaped.     Applied  to  bodies 
whoso  parts   expand  in  finger-like  process ;  e.g.  the  alcyonia,  or  "  dead- 
men' s-fingers"  of  the  sea-shore ;  the  scorpion  strombtis,  whose  outer  lip  is 
armed  with  strong  finger-like  spines  ;  the  leaves  of  the  horse-chestnut,  &c. 
Digitag^dda  (Lat.  digitus,  the  toe,  and  gradris,  a  step). — An  extensive 
tribe  of  the  Carnivorous  animals,  as  the  lion,  tiger,  cat,  weasel,  &c.,  whose 
feet  are  constructed  for  walking  on  the  toes,  and  therefore  capable  of  a 
swift  bounding  motion,  as  compared  with  the  slow  shufflingwalk  of  the  P^aw- 
tigrades  (bear,  badger,  &c.),  that  set  down  the  entire  phalanges  of  th»  foot. 
Diliivinm,  Diluvial  (Lat.  dis,  asunder,  and  laere,  to  wash).— Alluvium 
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(which  see)  has  been  described  as  the  term  usually  applied  to  matter 
brought  together  by  the  ordinary  operations  of  water ;  diluvium,  on  the 
other  hand,  is  regarded  as  implying  the  extraordinary  action  of  water. 
In  this  sense  it  was  at  one  time  restricted  to  those  accumulations  of 
gravel,  &c.  supposed  to  have  been  the  result  of  the  Noachian  deluge  ;  but 
it  has  now  a  wider  signification  in  Geology,  being  applied  to  all  masses 
apparently  the  result  of  powerful  aqueous  agency. 

Diluvialists.  —  Theorists  who  regard  the  boulder- clay,  abraded  and 
polished  rock-surfaces,  ossiferous  gravels,  and  similar  superficial  pheno- 
mena, as  the  results  of  the  Noachian  deluge ;  in  other  words,  those  who 
ascribe  to  a  universal  deluge  such  superficial  results  as  they  cannot  readily 
reconcile  with  the  ordinary  operations  of  water  now  going  on  around 
them. 

Dim6rphism  (Gr.  dis,  two,  and  morpM,  form). — ''It  is  sometimes  sup- 
posed," says  NicoU  {Manual  of  Mineralogy),  "  that  each  particular  sub- 
stance can  crystalUse  only  in  one  particular  form  or  series  of  forms. 
Mitscherlich  has,  however,  shown  that  this  is  only  partially  true,  and 
that  STilphur,  for  instance,  which  usually  crystallises  in  the  rhombic 
system,  when  melted  may  form  monoclinohedric  crystals.  This  property 
is  named  dimor^jMsm,  and  has  been  explained  by  its  discoverer  on  the 
principle  that  the  form,  and  with  it  the  other  physical  characters  of  a 
body,  depend  not  merely  on  the  chemical  nature  of  the  atoms,  but  also  on 
their  relative  position.  Hence  the  same  chemical  substance  may  form  two, 
or  even  more,  distinct  bodies  or  mineral  species.  Thus  carbon  in  one 
form  is  the  diamond,  in  another,  graphite ;  and  carbonate  of  lime  appears 
as  calc-spar  or  as  arragonite.  Even  the  temperature  at  which  a  substance 
crystallises  influences  its  forms,  and  so  far  its  composition  as  seen  in 
arragonite,  Glauber  salt,  borax,  &c." 

Dimyaria  (Gr.  dis,  twice,  and  mus,  a  muscle). — That  division  of  the  con- 
chiferous  bivalves  whose  shells  are  closed  by  two  adductor  muscles,  as  the 
common  edible  mussel. — See  Conchifera. 

Diopside. — A  variety  or  sub-species  of  augite,  occurring  in  various  shades 
of  greyish-green,  and  crystallised  in  broad  columnar  or  concentric  la- 
mellar aggregates.  A  similarly  crystallised  body  has  been  produced  by 
fusing  silica,  lime,  and  magnesia  in  due  proportion. — See  Augite, 

Dioptase  (Gr.,  capable  of  being  seen  through).  —  Emerald  copper,  or 
rhombohedral  emerald  malachite ;  occurring  in  fine  emerald-green  trans- 
parent or  translucent  crystals,  and  consisting  of  38.7  silica,  50  copper  pro- 
toxide, and  11.3  water.  It  is  found  in  limestone  veins  in  Tartary,  and 
when  first  brought  to  Europe  was  sold  as  emerald. 

Diorite  (Gr.  dioros,  a  clear  distinction). — A  variety  of  greenstone,  com- 
posed of  hornblende  and  felspar,  and  of  a  dark  colour,  in  consequence  of 
the  disseminated  plates  of  hornblende.  It  receives  its  name  from  being 
unmistakable,  in  contradistinction  to  dolerite. 

Dip. — The  inclination  or  angle  at  which  strata  slope  or  dip  downwards 
into  the  earth.  This  angle  is  measured,  of  course,  from  the  plane  of  the 
horizon  or  level,  and  may  be  readily  ascertained  by  the  common  spirit- 
level  and  plummet,  or,  as  is  usual  among  geologists,  by  a  small  pocket 
instrument  called  the  clinometer  (which  see).  The  opposite  of  dip  is  the 
term  rise;  and  either  may  be  used,  according  to  the  position  of  the 
obseryer.  Thus,  standing  on  the  surface,  we  speak  of  a  bed  of  coal  dipjnn// 
to  the  south ;  while  at  the  bottom  of  the  pit,  the  miner,  looking  at  the 
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ime  bed,  would  say  that  it  rose  to  the  north.     It  is  usual,  on  geological 

ips,  to  indicate  the  direction  of  the  dip  by  an  arrow,  and  the  line  of 
uutcrop  or  strike  of  a  stratum  by  a  bold  line — the  one  being  at  right  angles 
to  the  other. — See  Strike. 

Diplogrdpsus. — Literally  "double  graptolite."  That  section  of  grapto- 
Ktes  in  which  the  cells  are  arranged  in  two  rows — one  on  each  side  the 
central  axis,  like  the  feathers  on  a  quill.  The  diplograptolites  have  a 
foliaceous  appearance,  and  are  presumed  to  resemble  the  existing  Pen- 
oatula  and  Virgularia. — See  Graptolite, 

prion  (Gr.  dis,  two,  and  prion,  a  saw). — Literally  "  double-saw."  A 
onym  of  diplograpsus  —the  serrated  cells  on  each  side  the  central  axis 
ing  the  organism  the  appearance  of  a  double-saw. 

Dipr6todon  (Gr.  dis,  two,  protos,  first,  and  odous,  tooth). — A  gigantic 
pachydermoid  marsupial  mammal  from  the  pleistocene  or  upper  tertiary 
beds  of  Australia ;  and  so  termed  from  the  large  scalpriform  character  of 
its  incisors  or  front  teeth.  The  head  of  a  specimen  now  in  the  British 
Museum  measures  three  feet  in  length,  and  gives  some  idea  of  the  immense 
size  of  the  creature,  which,  while  nearly  related  to  the  kangaroo,  has, 
according  to  Owen,  "  osculant  relationship  with  the  herbivorous  wombats." 
The  hind  limbs  are  shorter  and  stronger,  and  the  front  limbs  are  longer 
and  stronger  than  those  of  the  existing  kangaroos. 

Dipyre  (Gr.  dis,  and  pi/r,  fire). — One  of  the  Scapolite  family,  usually  im- 
bedded in  slate  or  limestone,  and  occurring  in  rounded  eight-sided  prisms. 
Consists  of  55.5  silica,  24.8  alumina,  9.6  lime,  and  9.5  soda ;  and  is  said  to 
derive  its  name  ''from  its  twofold  susceptibility  to  the  action  of  fire. 
When  heated  before  the  blow-pipe  it  first  becomes  phosphorescent,  and 
then  fuses." 

Dirt-Beds. — The  name  given  to  certain  dark-coloured  loam-like  beds 
that  occur  interstratified  with  the  oolitic  limestones  and  sandstones  of 
Portland — evidently  the  soils  in  which  grew  the  cycads,  zamias,  and  other 
plants  of  the  period.  "  At  the  distance  of  two  feet,"  says  Mr  Bakewell,  "  we 
find  an  entire  change  from  marine  strata  to  strata  once  supporting  terres- 
trial plants  ;  and  should  any  doubt  arise  respecting  the  original  place  and 
position  of  these  plants,  there  is  over  the  lower  dirt-bed  a  stratum  of  fresh- 
water limestone,  and  upon  this  a  thick  dirt-bed,  containing  not  only 
cycadese,  but  stumps  of  trees  from  three  to  seven  feet  in  height,  in  an  erect 
position,  with  their  roots  extending  beneath  them.  Stems  of  trees  are 
found  prostrate  upon  the  same  stratum,  some  of  them  from  twenty  to 
twenty-five  feet  in  length,  and  from  one  to  two  feet  in  diameter." 

Discous,  Discoid  (Gr.  discus,  a  quoit,  and  eidos,  likeness).  —  Quoit- 
shaped  ;  in  the  form  of  a  disc ;  e.g.  the  sheU  of  the  planorhis. 

Disintegration  (Lat.  dis,  asunder,  and  integer,  whole). — The  breaking 
asunder  of  any  whole  or  solid  matter.  The  disintegration  of  rocks  is  caused 
chiefly  by  the  slow  action  of  frosts,  rains,  and  other  atmospheric  influences  ; 
and  the  facility  with  which  some  kinds  are  acted  upon  by  these  influences 
depends  partly  on  their  chemical  composition,  partly  on  the  aggregation 
of  their  particles,  and  partly  on  the  readiness  with  which  they  absorb 
moistm-e. 

Dislocation  (Lat.  dis,  asunder,  and  locus,  place  or  position). — A  general 
term  for  any  displacement  of  the  stratified  rocks  from  their  original  hori- 
zontal or  sedimentary  position.  Slips,  Faults,  and  the  like,  are  "  dislo- 
cations." 
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Disrupting  (Lat.  dis,  asunder,  and  ruptus,  rent  or  broken).  —  When 
igneous  matter  forces  its  way  through  the  stratified  rocks,  and  fills  up  the 
rents  and  fissures  so  made,  it  is  termed  disrtipting  ;  when,  having  passed 
through  the  strata,  it  spreads  over  their  surface  in  sheet-like  masses,  it  is 
said  to  be  overlying ;  and  when  these  discharges  have  taken  place  at  the 
bottom  of  the  sea,  and  have  been  in  turn  covered  over  by  new  deposits  of 
sediment,  they  then  appear  as  interstratified. 

Dithyr6caris  (Gr.  dithyros,  having  two  valves,  and  caris,  shrimp). — A 
genus  of  phyllopod  crustaceans  first  discovered  by  Dr  Scouler  in  the  coal 
shales  of  Lanarkshire,  and  so  named  from  its  being  enclosed,  like  the 
existing  genus  apus,  in  a  thin  flattish  bivalved  carapace.  The  abdominal 
portion,  which  is  not  enclosed  in  the  carapace,  consists  of  five  or  six 
segments,  and  terminates  in  a  trifid  tail  like  Ceratiocaris. 

Divaricating  (Lat.  dis,  asunder,  and  varico,  I  stride). — Applied  to  roots, 
branches,  and  other  members  that  spread  widely  and  decidedly  from  each 
other. 

Divining- Rod,  known  also  in  Cornwall  and  Wales  as  the  Dowsinxj-Rod  ; 
a  hazel-rod  by  the  aid  of  which  some  persons  pretend  to  be  able  to  tell 
where  water  and  minerals  lie  below  the  surface  by  a  process  of  divination. 
The  rod  is  balanced  in  the  hands  of  the  diviner  in  a  peculiar  way,  and  is 
supposed  to  indicate  the  position  of  the  substance  sought,  by  turning 
towards  it  with  a  slow  rotatory  motion.  This  superstition  is  occasionally 
still  practised,  and  passes  under  the  learned  names  of  Metalloscopy, 
Hydroscopy  or  Rhahdomancy — the  last  of  which  see. 

Divisional  Planes. — A  technical  term  for  those  lines  of  separation  which 
traverse  rock-masses,  and  divide  them  into  blocks  or  fragments,  more  or 
less  regular.  It  is  usual  to  speak  of  them  as  congenital,  or  those  which, 
like  lamination  and  stratification,  are  formed  at  the  same  time  as  the  rocks 
themselves ;  resultant,  or  those  arising  like  joints,  from  consolidation  and 
contraction ;  accidental,  such  as  fissures,  faults,  and  veins ;  and  superin- 
duced, or  those  which,  like  cleavage  and  foliation,  are  accompanied  by  a 
change  in  the  internal  structure  of  the  rocks  themselves. 

Dodo. — An  extinct  gigantic  bird  belonging,  as  has  been  shown  by  MM. 
Strickland  and  Melville  in  their  monograph — The  Dodo  and  its  Kindred — 
to  the  order  Columbse  or  Pigeons,  and  constituting  the  type  of  a  new 
family  (the  Dididce),  to  which  several  fossil  species  have  been  ascribed. 
At  the  discovery  of  the  Island  of  Mauritius  in  1598,  the  Dodo  was  still 
abundant  there,  and  formed  a  principal  portion  of  the  food  of  the  inhabit- 
ants ;  but  in  the  course  of  a  few  years  it  was  completely  extirpated  by  the 
sailors,  and  its  bones  are  now  found  only  in  the  silt  and  tufaceous  deposits 
of  that  island.  A  few  specimens  were,  however,  brought  to  Europe  in  the 
period  which  intervened  between  its  discovery  and  its  final  destruction, 
and  from  these  several  paintings  were  made,  which,  with  two  heads,  a 
foot,  and  a  few  feathers,  are  now  the  only  proofs  of  the  existence  of  a  large 
bird  which  was  certainly  living  within  the  last  two  hundred  years.  The 
Dodo  is  described  as  having  been  considerably  larger  than  a  swan,  weighing 
sometimes  fifty  pounds  ;  of  a  very  bulky  and  heavy  form  ;  having  a  strong 
predaceous  bill  hooked  at  the  tip  ;  face  or  front  of  the  head  covered  with 
a  naked  skin  ;  feet  short  and  stout,  b\it  resembling  those  of  a  pigeon  ; 
wings  short,  incapable  of  flight,  and  composed  of  soft  tufty  plumes  like 
those  of  the  ostrich.  The  Solitaire,  and  other  kindred  species  said  to  have 
recently  existed  in  the  islands  of  the  Maui-itius,  are  in  like  manner  extinct ; 
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and  the  nearest  living  approach  to  the  family  now  known  is  the  little 
Didtincuhis  of  the  Navigators'  Islands. 

D6lerite  (Gr.  doleros,  deceptive), — A  variety  of  greenstone,  composed  of 
felspar  and  augite  ;  so  called  from  the  diflficulty  of  discriminating  these 
compovmds.— See  DiORlTE. 

Dolichosdnms  (Gr.) — Literally  "Long  Lizard;"  a  snake-like  reptilian, 
whose  remains,  found  in  the  Chalk  formation,  indicate  a  creature  from  two 
to  three  feet  in  length,  and  probably  of  aquatic  habits.  According  to  Pro- 
fessor Owen,  the  Bolichosaur^cs  presents  somewhat  of  the  ophidian  charac- 
ter in  the  number  and  size  of  its  cervical  vertebrse,  in  the  size  and  shape  of 
its  ribs,  and  in  the  slender  proportions  of  its  trunk  and  head  ;  but  with 
these  partial  exceptions,  its  affinities  are  truly  lacertian. 

D61omite  (after  the  French  geologist  Dolomieu). — A  crystalline,  or 
granulo-crystalline,  variety  of  magnesian  limestone,  occurring  largely  in 
many  secondary  formations,  and  often  in  the  vicinity  of  igneous  rocks 
whose  heat  seems,  in  most  instances,  to  have  been  the  proximate  cause  of 
the  superinduced  crystalline  texture.  Ordinary  magnesian  limestone, 
though  occurring  in  all  stages  of  compactness,  is  void  of  this  crystalline 
texture.— See  Magnesian  Limestone. 

D6niite.— A  granular  arenaceous-looking  variety  of  trachyte  found  in 
the  Pviy  de  Dome,  Auvergne :  hence  the  name. 

D6rsal  (Lat.  dorsum,  the  back). — Appertaining  to  the  back  ;  as  the 
dorsal  vertebrae  or  vertebrae  of  the  back  ;  the  dorsal  fin,  or  back- fin,  &c. 

Drift. — Literally,  "that  which  is  driven  ;"  as  sand-drift,  sand  driven  and 
accumulated  by  the  wind  ;  drift-wood,  wood  carried  down  by  rivers  and 
driven  by  tides  and  currents  to  distant  shores.  In  Geology  the  word  is 
frequently  used  as  an  abbreviated  term  for  the  "Glacial  Drift,"  "North- 
em  Drift,"  or  "  Diluvial  Drift"  of  the  Pleistocene  epoch, — See  Glacial 
Drift. 

Dromatherium  (Gr.  dromaios,  swift-running,  and  therion,  beast). — The 
name  given  to  a  small  mammal,  teeth,  jaws,  and  detached  bones  of  which 
have  been  discovered  by  Mr  Emmons  in  the  Red  Sandstones  of  Virginia 
and  N.  Carolina — strata  which,  by  some,  are  regarded  as  Triassic,  and  by 
others  as  the  equivalents  of  our  European  Permians.  Supposed  to  be  like 
amphitherium  and  phascolotherium,  of  marsupial  affinity. 

Druse  (Gr.  drosos,  dew). — A  mineralogical  term  for  any  hollow  space  in 
veins  of  ore,  or  vesicular  cavity  in  igneous  rocks,  like  amygdaloid,  that  is 
lined  or  studded  Avith  crystals — literally  "  dewy  with  crystals ; "  hence  we 
speak  of  drusy  and  sparry  cavities. 

Dryopithecns  (Gr.  dryos,  a  wood,  and  pithecus,  ape).  — Literally  "tree- 
monkey  ; "  the  generic  term  applied  by  M.  Lartet  to  a  large  species  of 
monkey  found  in  the  miocene  beds  of  the  south  of  France,  and  apparently 
to  the  modern  long-armed  apes  (hylohates). 

Ductility  (Lat.  ductus,  drawn  out).— The  property  which  certain  metals 
possess  of  being  drawn  out  into  wire  or  thread-like  filaments  more  or  less 
slender.  Platinum,  gold,  and  silver,  are  the  most  ductile  of  the  metals — 
a  single  grain  of  gold  being  capable  of  being  drawn  into  a  wire  nearly  600 
feet  in  length ! 

Dune  (Brit.,  a  hill).— Usually  applied  to  hillocks  of  blown  sand.  Saiid- 
dunes,  sand-drift,  like  that  which,  in  so  many  places,  skirts  the  shores  of 
o\ir  own  island, 

Dunstoue. — A  local  term  for  certain  magnesian  limestones  of  a  yellow- 
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ish  dun  or  cream-colour,  occtirring  in  the  valley  of  the  Derwent,  near 
Matlock,  in  Derbyshire.  They  are  of  a  granular  texture,  extremely  hard, 
and  rich  in  lead  and  calamine,  for  which  they  have  been  extensively 
mined. 

Dyke  (Scot.,  a  wall  or  fence).— Applied  to  those  wall-like  intrusions  of 
igneous  rock  which  fill  up  rents  and  fissures  in  the  stratified  systems.  In 
general  they  burst  through  and  displace  the  strata,  though  occasionally 
they  merely  fill  up  pre-existing  rents  and  fissures.  When  the  matter  of  the 
dyke  is  harder  than  the  intersected  strata,  and  these  have  been  subjected 
to  waste  and  denudation,  the  igneous  wall-like  mass  may  be  traced  for 
miles  across  a  country ;  and,  on  the  other  hand,  where  the  rock-matter  of 
the  dyke  has  been  softer,  its  course  may  also  be  traced  by  narrow  wall- 
sided  fissures  and  linear  ditch-like  depressions.  Both  phenomena  are  well 
exhibited  in  the  island  of  Arran. 


E 

Eagle-Stone.  —  The  cetites  lajyis  of  the  ancients,  fabled  to  have  been 
hatched  in  the  nest  of  the  eagle.  A  variety  of  nodular  argillaceous  iron- 
ore,  having  a  concentric  structure,  and  occasionally  so  decomposed  within 
as  to  have  a  loose  kernel  which  rattles  on  being  shaken.  This  kernel  was 
known  by  the  name  of  callimus,  and  was  supposed  to  be  the  young  in  the 
womb  of  the  parent  nodule ;  hence  the  fable  of  the  cetites  bringing  forth 
young.  When  there  is  no  internal  kernel  the  nodule  becomes  a  geode, 
which  see. 

Ear-hones. — The  tympanic  or  petro-tympanic  bones  of  the  higher  osseous 
and  cartilaginous  fishes,  as  well  as  those  of  whales,  are  of  frequent  occur- 
rence in  a  fossil  state  in  the  Crag  of  Norfolk,  and  other  tertiary  strata. 
They  are  termed  otolitkes  or  otolites,  that  is,  '^  ear-stones ;"  and  though 
varying  greatly  in  size  and  configuration,  are  readily  distinguished  from 
other  bones  by  their  greater  density  and  smooth  unattached  forms. — See 
Otolites. 

Earth. — In  Chemistry,  a  solid,  opaque,  friable  substance,  without  lustre 
and  incombustible  ;  it  is  thus  distinguished  from  metals  on  the  one  hand, 
and  from  carbon  and  other  combustible  substances  on  the  other.  The 
primitive  earths  are  thus  said  to  be  —  haryta,  strontia,  lime,  magnesia, 
alumina,  glucina,  zirconia,  yttria,  donaria,  and  thorina.  The  first  four  are 
termed  alkaline  earths  from  their  partial  solubility  in  water,  their  alkaline 
taste,  and  their  action  on  vegetable  colours ;  the  remainder  constitute  the 
earths  proper,  are  insoluble  in  water,  and  only  imperfectly  neutralise  the 
acids.  In  Geology,  as  well  as  in  familiar  language,  the  word  Eaeth  is 
often  loosely  employed— the  earths  of  the  agriculturist  being  the  soils  he 
cultivates,  vf\i\\e  fuller'' s  earth  (an  absorbent  clay),  hone-earth  (phosphate  of 
lime),  and  the  like,  are  everyday  terms.  The  epithet  earthy  refers  more 
strictly  to  the  character  and  consistency  of  a  rock,  as  an  "  earthy  lime- 
stone," meaning  thereby  that  it  is  soft,  friable,  and  non-crystalline.  In 
Geography,  the  distinctive  name  for  our  planet,  as  associated  with  the  Sun, 
Moon,  and  other  bodies  of  the  solar  system ;  hence  such  phrases  as  the 
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"  Earth's  mass,"  "  Earth's  orbit,"  "  Earth's  axis  of  rotation,"  and  so 
forth. 

Eaxth's  Crust. — That  external  rind  or  shell  of  our  planet  which  is  acces- 
sible to  human  investigation  ;  in  contradistinction  to  the  internal  mass  of 
which  we  can  know  nothing  by  direct  observation  ;  the  Erd-rinde  of  the 
German  geologists, — See  Temperature  of  the  Earth. 

Earth  of  Bone. — A  phosphate  of  lime,  sometimes  termed  **bone  phos- 
phate," existing  in  bones  after  calcination. 

Earthquake. — The  familiar  as  well  as  technical  term  for  any  shaking  or 
tremor  of  the  earth's  crust  produced  by  subterranean  agency.  As  the 
name  implies,  an  earthquake  consists  of  an  agitation  of  some  particular  por- 
tion of  the  earth— the  shock  or  convulsion  being  less  or  more  violent,  and 
extending  over  a  less  or  greater  area,  according  to  the  intensity  of  the 
motive  power,  and  according  to  conditions  of  internal  structure,  with  which 
we  are  but  slenderly  acquainted.  The  conditions  accompanying  earth- 
quakes are  by  no  means  uniform,  and  though  science  has  recorded  a  great 
many  facts  in  connection  with  their  occurrence,  it  is  by  no  means  in  a 
position  to  enunciate  any  law  either  as  regards  their  premonitory  warnings, 
their  intensity,  their  duration,  or  the  direction  of  their  movements.  In 
some  instances  they  are  preceded  by  an  unusual  stillness  of  the  air,  by  an 
unnatural  agitation  of  the  waters,  and  by  hollow  subterranean  rumblings. 
In  others,  the  shock  comes  on  at  once  with  or  without  noise — the  earth  is 
violently  agitated  by  perpendicular  lifts  or  heaves — rolls  from  side  to  side 
— or  undulates  with  uneasy  motion  as  if  it  were  floating  away  from  beneath 
the  feet  of  the  observer.  The  single  shock  of  an  earthquake  seldom  lasts 
more  than  a  minute — often  for  a  few  seconds  only ;  but  they  frequently 
follow  each  other  after  short  intervals,  and  for  a  considerable  lengfth  of 
time,  and  these  paroxysms  occur  at  certain  periods  more  intensely  than  at 
others.  Of  course  such  movements  of  a.  solid,  unelastic,  and  variously 
composed  mass  like  the  earth's  crust — as  if  it  were  extensively  cavernous, 
or  floated  on  a  sea  of  molten  matter — must  be  followed  by  fractures,  fis- 
sures, and  chasms ;  by  upheavals  and  depressions ;  by  elevations  of  the 
sea's  bed  into  dry  land,  and  the  submergence  of  dry  land  beneath  the 
waters  of  the  ocean.  Of  all  these  we  have  abundant  evidence  and  record 
within  the  historical  period ;  and  the  further  testimony  that  these  fissures 
often  emit  smoke  and  flame,  and  more  frequently  discharge  fragments  of 
stone  and  torrents  of  water. 

From  these  and  similar  circumstances,  as  well  as  from  their  greater 
frequency  in  volcanic  districts,  there  can  be  little  doubt  that  earthquakes 
are  intimately  associated  with  volcanoes— in  fact,  are  but  varied  expres- 
sions of  the  same  primal  agency.  They  produce  modifications  of  the  earth's 
crust  chiefly  by  fracture,  subsidence,  and  elevation.  During  their  convul- 
sions the  level  plain  may  be  thrown  into  abrupt  heights  or  rent  by  chasms 
and  ravines  ;  lakes  may  disappear  and  rivers  change  their  courses ;  islands 
may  be  submerged  or  elevated  and  joined  to  the  mainland ;  and  maritime 
tracts  may  be  sunk  beneath  the  waters,  or  the  adjacent  sea- bed  raised 
into  dry  land.  Their  Geological  function  is  therefore,  like  that  of  vol- 
canoes, to  diversify  the  su^rface  of  the  globe,  and  to  render  irregular  what 
aqueous  agency  is  perpetually  striving  to  render  smooth  and  uniform. 
Presuming  on  the  uniformity  of  natm-e's  operations,  in  subordination  to 
the  higher  law  of  Creational  Progress,  the  effects  of  earthquakes  must 
have  been  similar  in  all  time  past,   and  to  them,   therefore,   must  be 

151 


EBO  —  EDE 

ascribed  many  of  tlie  fractures,  dislocations,  and  contortions,  so  prevalent 
among  the  earlier  rock-formations  of  the  globe. 

Eboulement  (Fr.  eboiUer,  to  tumble  down). — A  term  adopted  from  the 
French  for  sudden  rock-falls  and  earth- slips  in  mountainous  regions. 

Ebullition  (Lat.  ehullitio,  a  boiling  or  bubbling  up).—  The  boiling  or  bub- 
bling up  of  liquids  after  they  have  been  heated  to  the  hoiling- point.  Many 
thermal  springs  are  in  a  state  of  constant  ebvdlition.  —  See  Boiling 
Point. 

Ecliinida,  EcMnoidea  (Gr.  eckinos,  the  sea  -  urchin).  —  A  well-known 
family  of  the  Radiata,  comprehending  those  marine  animals  commonly 
known  by  the  name  of  sea-eggs  or  sea-urchins,  and  constituting,  according 
to  Zoologists,  the  third  order  of  the  class  Echinodermata,  which  see.  The 
Echinida  are  found  fossil  in  all  formations,  but  are  most  abundant  and 
beautifully  preserved  in  the  Chalk. 

E'cMnite. — The  general  palseontological  term  for  any  fossil,  sea-urchin, 
or  cidaris,  or  portion  thereof.  Echinites  are  common  in  many  formations, 
and  wherever  they  occur  give  evidence  of  true  marine  conditions. 

Echinodermata  {Gr.  eckinos,  and  derma,  the  skin). — A  numerous  class, 
recent  and  fossil,  of  Radiata  like  the  star-fish  and  sea-urchin— all  less  or 
more  covered  with  a  firm  coriaceous  or  crustaceous  integument,  which  in 
many  instances  is  densely  armed  with  spines.  It  embraces,  according  to 
recent  zoological  arrangements,  the  following  orders  : — 

1.  The  Crinoida,  or  those  species,  almost  exclusively  fossil,  which  are 
fixed  by  a  long  jointed  stalk,  and  have  branching  articulated  tentaciila 
extending  from  around  the  abdominal  cavity,  as  in  the  common  ency-inite. 

2.  The  Asterida  or  Stellerida,  comprising  the  free,  flexible,  and  star- 
shaped  species,  which  are  destitute  of  stalk  or  peduncle,  as  the  common 
star-fish  (asteria).  The  asterida  are  recent  as  well  as  fossil  in  all  forma- 
tions. 

3.  Echinida,  in  which  the  body  is  inflexible,  and  composed  of  a  solid 
articulated  crust,  the  exterior  surface  of  which  is  covered  with  movable 
calcareous  spines,  as  in  echinus.     Recent  as  well  as  fossil  in  all  formations. 

4.  The  Holothurida,  in  which  the  axis  of  the  body  is  placed  horizontally, 
and  there  is  a  soft  coriaceovis  skin,  seldom  protected  with  spines  as  in 
holothuria. 

Or  including  fossil  genera,  we  have  the  further  subdivisions  given  in  the 
preliminary  tabulations,  "  Animal  Scheme." 

EcMnostacliys  (Gr.  echinus,  a  spine,  and  stachys,  a  head  of  flowers). — A 
term  applied  to  a  singular  fossil  occurring  in  the  new  red  sandstone  ;  ap- 
parently a  spike  of  inflorescence,  beset  on  all  sides  with  sessile,  contiguous, 
sub-conical  flowers  or  fruits.  Supposed  to  be  akin  to  the  TypJixicece  or 
Reed-maces. 

Ecume  de  Mer,  or  Meerschaum. — Literally  "foam  of  the  sea  ;  "  a  light 
white  earthy  carbonate  of  magnesia,  much  esteemed  for  the  bowls  of 
tobacco  pipes. — See  Meerschaum. 

Eddy  (Sax.  ed,  water,  and  ea,  backwards). — Any  rotatory  motion  of 
water  caused  by  the  meeting  of  opposing  currents.  Eddies  generally  occur 
in  estuaries  where  the  tide  meets  the  current  of  the  river ;  and  in  seas 
where  currents  from  different  quarters  meet,  or  where  tidal  currents  are 
thrown  back  on  themselves  by  opposing  obstacles. — See  WHiRLrooL. 

Edentdta  (Lat.  edentula,  toothless). — The  sixth  order  of  mammalia  in 
Cuvier's  arrangement,  or  quadrupeds  agreeing  in  the  unimportant  charac- 

152 


EDI  —  ELB 

ter  of  being  destitute  of  front  or  incisive  teeth.  It  comprehends  the  Eden- 
tata proper,  viz.  ant-eaters,  armadilloes,  &c.  ;  and  the  Tardigrada  or 
sloths.  Many  of  the  huge  tertiary  mammals  of  South  America  belong 
to  the  Edentate  order. — See  tabulations,  "Animal  Scheme." 

Edingtonite. — So  called  after  its  discoverer.  A  member  of  the  Zeolite 
family,  found  implanted  in  minute  crystals  on  Thomsonite  in  the  Kilpat- 

I'  ;k  Hills,  but  very  rare. 
Edriopthalmous  (Gr.  edraios,  sessile,  and  ojythalmos,  the  eye). — Applied  to 
ose  crustaceans  which,  like  the  sandhopper  and  woodlouse,  have  im- 
ovable  sessile  eyes ;  in  contradistinction  to  those  which,  like  the  crab 
id  lobster,  are  stalk-eyed  or  Podoj)hthahnous.  The  group  Edrioplhalma 
comprises  the  amphipods,  Isemidopods,  and  isopods. — See  tabulations, 
"Animal  Scheme." 

Effervescence  (Lat.  effervesco,  I  boil  or  bubble  up). — The  bubbling,  hiss- 
ing commotion  which  takes  place  in  fluids  when  gas  is  generated  and  given 
off  with  rapidity.  The  effervescence  of  a  Seidlitz  powder,  and  of  limestone 
under  the  action  of  muriatic  acid,  are  familiar  examples. 

Efflorescence  (Lat.  effloresco,  I  put  forth  flowers). — Applied  in  mineral- 
ogy to  those  saline  excrescences  which  cover  certain  minerals,  like  alum- 
.shale,  sulphvu-et  of  iron,  &c.,  when  exposed  to  the  action  of  the  atmosphere. 
Efflorescence  is  caused  by  the  removal  of  moisture,  just  as  deliquescence  is 
caused  by  the  absorption  of  it. 

Eggs,  Fossil. — The  eggs  of  turtles  occur  in  a  sub-fossil,  or  rather  in  a 
petrified  state  in  the  shore-deposits  of  Ascension  and  other  islands  ;  those 
of  snakes  in  fresh- water  limestones  of  comparatively  recent  origin  in  Ger- 
many; Bind  those  of  hirds  {diiwrnis  a,nd  epiornis)  in  the  ancient  river-silts 
of  New  Zealand  and  Madagascar.  Such  remains  are  termed  Oolithes, 
which  see. 

Eifel. — A  district  on  the  Lower  Ehine,  celebrated  in  Geology  for  its  re- 
cent volcanic  rocks,  its  brown-coal,  and  other  tertiary  deposits,  as  well  as 
for  its  highly- fossiliferous  Devonian  and  Silurian  strata.  The  subject  of 
papers  in  the  geological  journals  by  Lyell,  Scrope,  Horner,  Hibbert, 
Hamilton,  and  others,  as  to  its  tertiary  phenomena ;  and  the  fertile  field 
of  research  to  Sandberger,  Koemer,  Von  Dechen,  and  others,  in  its  palaeo- 
zoic aspects. 

Eisleben  in  Saxony  ;  a  locality  well  known  for  its  finely-preserved  paloeo- 
nisci,  and  other  fishes  peculiar  to  the  Carboniferous  and  Permian  formations. 

Elseolite  (Gr.  elaion,  oil,  lithos,  stone). — A  mineral  of  the  Scapolite  family 
having  a  dull  opalescent  or  fatty  resinous  lustre ;  the  fettstein  or  fatstone 
of  Werner.  Composition,  45  silica,  32  alumina,  15  soda,  5  potash,  and 
traces  of  lime,  magnesia,  and  iron  peroxide. 

Eldterite.  —  Known  also  as  elastic  "  mineral -pitch "  and  "mineral- 
caoutchouc."  A  variety  of  bitumen  possessing  a  certain  degree  of  elas- 
ticity, and  generally  found  in  the  crevices  of  carboniferous  limestone,  as  in 
Derbyshire  and  Fifeshire.  On  exposure  to  the  atmosphere,  elaterite  gra- 
dually loses  its  elasticity,  and  becomes  hard  and  brittle  like  asphalt. 
According  to  Johnston,  it  consists  of  about  S5  carbon  and  13  hydrogen, 
with  traces  of  oxygen  and  nitrogen. 

Elherseuth.,  near  Bareuth,  in  the  N.E.  of  Bavaria;  celebrated  for  its 
Devonian  strata  which  abound  in  the  shells  of  Clymenia  —  upwards  of 
thirty  species  having  been  found  there,  and  the  greater  number  of  them 
peculiar  to  the  locality. 
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Electram. — A  term  of  the  ancients  for  argentiferous  gold-ore,  and  still 
applied  to  those  varieties  which  contain  more  than  20  per  cent  of  silver, 
and  of  a  light  brass  or  bronze-yellow  colour. 

Element. — A  simple  substance  ;  one  which  Chemistry  cannot  resolve 
into  other  component  substances.  Iron,  for  example,  is  a  sirnple  substance 
or  elementary  body ;  rust  of  iron,  a  compound  consisting  of  metallic  iron 
and  oxygen.  Elements  are  spoken  of  as  proximate  or  intermediate  and  ulti- 
mate. Thus  limestone  consists  of  lime  and  carbonic  acid,  these  are  its 
intermediate  elements  ;  but  the  lime  is  still  further  resolvable  into  calcium 
and  oxygen,  and  the  carbonic  acid  into  carbon  and  oxygen — the  calcium, 
oxygen,  and  carbon,  being  ultimate  elements.  Upwards  of  sixty  elemen- 
tary substances  are  known  to  the  chemist,  and  of  these  aU  the  countless 
combinations  and  matters  in  the  mineral,  vegetable,  and  animal  world  are 
composed. —See  Chemistry,  and  tabulations,  "  Chemical  Scheme." 

Elevating  Causes. — Under  this  head  are  comprehended  those  agencies 
which  refer  to  the  operation  of  volcanoes,  earthquakes,  and  gradually 
elevating  forces.  The  operations  of  the  volcano  and  earthquake  are 
sudden  and  violent,  and  depend  proximately  on  the  presence  of  subter- 
ranean heat ;  gradual  elevation,  on  the  other  hand,  may  arise  from  slow 
secular  movements  in  the  earth's  crust,  with  the  proximate  causes  of  which 
geologists  are  yet  vmacquainted.  The  elevatory  power  of  the  volcano  is 
seen  partly  in  the  upheaval  of  portions  of  the  earth's  crust  into  mountain 
chains  and  ridges,  and  partly  in  the  accumulation  round  some  centre  of 
eruption  of  ejected  lava,  scoriae,  and  other  materials.  The  power  of  the 
earthquake  is  manifested  both  by  subsidence  and  elevation — subsidence,  as 
in  the  sinking  of  the  Allah  Bund  at  the  mouth  of  the  Indus  in  1819  ;  and 
elevation,  as  in  the  uprise  of  the  coast  of  Chili  in  1822.  Gradual  eleva- 
tion manifests  itself  in  such  uprises  as  those  of  the  Scandinavian  penin- 
sula (to  the  extent  of  some  three  or  four  feet  in  a  century),  and  appears  to 
depend  on  movements  in  the  earth's  mass  with  which  we  are  yet  un- 
acquainted. 

Elutriation  (Lat.  eluere,  to  wash  out  or  cleanse). — In  Chemistry  and 
Metallurgy,  the  process  of  washing  by  which  the  lighter  earthy  parts  are 
separated  from  the  heavier  and  metallic. 

Elvan — Elvan  Courses.  —  A  Cornish  name  for  a  felspathic  rock  or 
porphyry  occurring  in  dykes  in  the  mining  districts  of  that  county. 

Elytra  (Gr.  elytron,  a  sheath). — The  hard  crustaceous  case  or  sheath 
which  covers  the  membraneous  wings  of  coleopterous  insects  like  the 
beetle  ;  the  wing-sheath.  The  elytra  of  beetles  are  found  fossil  from  the 
coal  formation  upwards. 

Embouchure  (Fr.) — The  mouth  of  a  river,  or  that  part  where  it  enters 
the  sea. 

Emerald  (Fr.  emeraude  ;  Ital.  emeraldo  ;  Lat.  smaragdus). — One  of  the 
gems,  and  generally  of  a  rich  deep-green  colour  ;  the  less  brilliant  and 
colourless  varieties  being  known  as  heryls.  The  crystals  occur  in  hexa- 
gonal prisms,  rarely  in  columnar  aggregates,  and  usually  marked  with 
vertical  striae.  The  emerald  is  found  either  imbedded  or  in  druses  in  the 
crystalline  rocks,  especially  in  granite,  gneiss,  mica,  and  talc-slates.  The 
finest  specimens  are  brought  from  Peru,  but  fair  varieties  have  been  foimd 
in  Bavaria,  India,  and  Siberia.  According  to  Vauquelin,  who,  in  analysing 
the  emerald,  first  discovered  the  earth  glucina,  the  purest  specimens 
consist  of  G5  silica,  14  alumina,  13  glucina,  2.56  lime,  and  3.50  oxide 
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of  chromium,  to  which  last  the  gem  owes  its  fine  green  colour, — See 
Beryl. 

Emergence— Emergent  (Lat.  emergo). — Rising  out  of  that  by  which  it 
was  covered  ;  applied  to  islands  and  shores  gradually  rising  from  the 
ocean.     Emergence  and  subsidence  are  contradistinguishing  terms. 

Emery. — A  massive,  nearly  opaque,  greyish-black,  or  indigo-coloiired 
variety  of  rhombohedral  corundum,  consisting  of  alumina,  with  a  small 
per-centage  of  silica  and  peroxide  of  iron.  It  occurs  in  Spain,  the  Greek 
islands,  and  other  localities,  and  derives  its  name  from  Cape  Emeri  in  the 
nd  of  Naxos.  Tritvirated,  sifted,  and  attached  to  brown  paper,  it  forms 
emery-jycq^er  of  the  polisher, 

E'mydse  {Gr.  emys,  the  fresh- water  turtle). — Fresh- water  turtles  or  mud- 

rtoises  ;  a  family  of  chelonian  reptiles  intermediate  between  the  marine 

rtles  and  the  land-tortoises.  In  form  they  are  flatter  than  the  land- 
tortoises  ;  their  toes  are  longer  and  webbed,  but  not  so  long  as  those  of 
the  marine  turtles.  Fossil  species  have  been  foimd  in  the  Wealden  and 
Tertiary  strata.  —  See  Reptilia  in  preliminary  tabulations,  ''Animal 
Scheme." 

Enaliosauria  (Gr.  enalios,  marine,  and  sauros,  lizard). — Literally  sea- 
saurians ;  a  group  of  fossil-reptilians,  including  the  aquatic  forms  — 
ichthyosaurus,  pliosaurus,  plesiosaurus,  &c,— See  Saurians. 

Enamel. — In  Anatomy,  the  smooth,  hard,  glossy  substance  which  in 
various  forms  constitutes  the  outer  surface  of  the  teeth  ;  seen  also  on  the 
scales  of  the  fossil  ganoid  or  enamelled-scale  fishes. 

Encephalons  (Gr.  en,  in,  and  kephal^,  the  head). — Applied  to  those  mol- 
lusca  which,  like  the  limpet  and  periwinkle,  have  a  distinct  head.  The 
division  Encephala  comprehends  the  cephalopods,  gasteropods,  and  ptero- 
pods ;  in  other  words,  all  the  univalves. — See  Acephalous, 

E'ncrinite,  Encrinites  (Gr.  h-inon,  a  lily).— The  original  and  general 
term  for  the  Crinoidea  or  lily-like  echinoderms — an  extensive  and  chiefly 
fossil  class,  characterised  by  their  long  many- jointed  stalks,  surmounted 
by  lily-shaped  bodies  or  receptacles  which  were  furnished  with  numerous 
finger-like  rays  capable  of  closing  and  expanding.  The  internal  calcareous 
skeletons  of  the  encrinites  (in  scattered  joints  and  fragments)  are  so  abun- 
dant in  some  carboniferous  limestones  as  to  compose  the  greater  portion 
of  the  mass ;  hence  the  term  encrinal  or  ena^inital  limestone.  The  minuter 
joints  of  the  fingers  and  rays  are  usually  termed  entrochi  or  wheel-stones, 
and  these,  when  abounding  in  certain  limestones,  confer  on  them  the  title 
entrochal  limestones.  The  stalk  having  been  perforated  by  a  canal  which 
kept  the  whole  in  vital  union,  the  separated  joints  present  a  bead- like 
appearance;  hence  such  familiar  terms  as  ''St  Cuthbert's  beads"  and 
" wheel-stones "  for  the  solid  pieces;  and  "pulley-stones"  and  "screw- 
stones"  for  their  hollow  casts  in  limestones.  It  is  usual,  in  a  general 
way,  to  apply  the  term  Encrinites  to  the  genera  having  rounded  stalks, 
and  Pentacrinites  to  those  which  are  angular  or  pentangular.  —  See 
Crinoidea. 

Endo —  (Gr.  endon,  within). — A  common  prefix  in  Geology,  as  well  as  in 
other  of  the  natural  sciences ;  as  endo-gens,  plants  increasing  in  growth 
from  within ;  endo-sij^honites,  a  genus  of  fossil  cephalopods  having  the 
siphuncle  placed  at  the  inner  side  of  the  whorls,  &c. 

E'ndocarp  (Gr,  endo)i,  within,  and  harpos,  fruit).— The  stone  or  shell 
which,  in  fruits  like  the  peach  and  cherry,  encloses  the  embryo  or  kernel ; 
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the  outer  skin  being  the  epicarp,  and  the  fleshy  edible  substance  the 
sarcocarp. 

E'ndogens  (Gr.  endon,  within,  ginomai,  I  am  formed). — That  division  of 
the  vegetable  kingdom  whose  growth  takes  place  from  within,  and  not  by 
external  concentric  layers  as  in  the  Exogeus.  See  Monocotyledonous, 
and  tabulations,  "  Vegetable  Scheme." 

Endogenites. — Fossil  stems  and  fragments  exhibiting  the  endogenous 
structure  are  so  termed.  *'  It  is  merely,"  says  Brongniart,  "a,  provisional 
assemblage  of  objects  to  be  further  examined." 

Endosiphonites  (Gr.  endon,  within). — A  synonym  of  Prof.  Ansted's  for 
the  nautiloid  shell  clymenia,  whose  siphuncle  is  on  the  inner  side  of  the 
whorls,  therein  differing  from  the  ammonite,  whose  siphuncle  is  on  the 
outer  side  or  dorsal,  and  from  the  nautilus,  in  which  it  is  central. 

E'nsifonn  (Lat.  ends,  sword,  and  forma,  likeness).  —  Sword-shaped ; 
straight,  flat,  and  pointed,  like  the  leaf  of  the  iris ;  slender  and  more 
tapering  forms  being  lanceolate;  and  those  less  or  more  recurved  falci- 
form. 

Ent6molite  (Gr.  entoma,  insects,  and  lithos,  stone). — The  general  term  for 
a  fossil  insect,  or  any  part  or  fragment  thereof. 

Entomolitlius  paradoxus  (Gr.  entoma,  insects).— The  term  given  by  the 
earlier  palaeontologists  to  the  trilobite,  which  was  long  confoimded  with 
insects  in  consequence  of  the  segmented  aspect  of  its  body. 

Entomdlogy  (Gr.  entoma,  insects,  and  logos,  reasoning). — The  science  of 
insects  ;  that  branch  of  natural  history  that  treats  of  the  history  and 
habits  of  insects.  Entomological,  pertaining  to  the  science  of  insects ; 
Entomologist,  one  devoted  to  the  study  of  insects. 

E]itoin.6phagOUS  (Gr.  entoma,  insects,  oxidi  pliago,  I  devour). — Insect-eat- 
ing ;  applied  to  those  animals  which  chiefly  subsist  on  insects.  Same  as 
Insectivorous,  which  see. 

Entomdstraca  (Gr.  entomon,  insect,  and  ostrakon,  shell). — Literally 
"  shelled-insect ; "  an  extensive  sub-class  of  Crustacea,  generally  of  small 
size,  covered  with  a  delicate  skin,  and  usually  protected  by  a  broad  shield 
or  sort  of  bivalve  shell.  The  branchiae,  when  present,  are  attached  to  the 
feet,  which,  with  the  antennae,  are  generally  furnished  with  bristles  that 
render  them  efiicient  organs  of  locomotion.  Occur  recent,  and  fossil  in  all 
formations,  as  cypris,  ceratiocaris,  dithyrocaris,  &c.  See  CRUSTACEA  in  pre- 
liminary tabulations. 

E'ntrocM,  Entrochites,  and  Trocliitse  (Lat.  trochus,  a  wheel). — Names 
given  to  the  wheel-like  joints  of  the  encrinite,  which  are  frequently  scattered 
in  great  profusion  through  certain  limestones  ;  hence  entrochal  marble. 
See  Screw-stones,  Pulley-stones,  and  St  Cuthhert's  heads. 

Envelope  (Fr.  envelopper,  to  roll  or  wrap  up). — A  wrapper;  a  cover  ;  any 
investing  integument ;  applied  to  superficial  soils,  clays,  and  gravels  that 
mask  or  cover  up  the  subjacent  rocky  strata. 

Eocene  (Gr.  eos,  the  dawn,  and  kainos,  recent).— A  term  introduced  by  Sir 
Charles  Lyell  to  designate  the  lower  tertiary  strata,  from  the  idea  that  the 
very  small  per-centage  of  living  testacea  contained  in  these  strata  (accord- 
ing to  Deshayes  only  3^  per  cent)  indicates  what  may  be  regarded  as  the 
dawn  or  commencement  of  the  existing  or  current  condition  of  creation. — 
See  Tertiary  System. 

E6lian  {Eolus,  the  god  of  wind). — A  term  given  by  Nelson  to  loose  material, 
(sand  and  the  like)  drifted  and  arranged  by  the  wind.    As  we  have  aqueous 
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formations,  so  we  may  have  eolian  or  suh-aerial,  whicli  is  the  term  most 
frequently  employed. 

Epi  (Gr.  epi,  upon). — A  prefix  adopted  from  the  Greek,  and  having,  as 
the  case  may  be,  the  signification  of  ^q}0)l,  over,  outer,  all  through,  besides. 

Epicarp  (Gr.  epi,  and  karpos,  fruit). — The  outer  skin  or  husk  of  certain 
fruits  ;  the  fleshy  or  edible  portion  being  the  sarcocarj),  and  the  stone  the 
ejidocarp. 

Epidermis  (Gr.  epi,  and  derma,  the  skin).— The  outer-skin,  scarf-skin,  or 
cuticle.  Used  in  many  branches  of  natural  history,  as  in  Conchology,  to  the 
membranaceous  homy  cuticle  that  covers  many  shells  ;  in  Botany,  to  the 
membrane  or  outer  bark  that  covers  the  stems  of  plants  ;  and  in  Zoology, 
to  the  pellicle  or  scarf-skin  that  covers  the  true  skin  of  animals.  In  general 
the  epidermis  can  be  peeled  or  rubbed  off  without  injury  to  the  under- 
Ijing  parts,  and  in  many  instances  it  peels  and  falls  off  with  the  increasing 
size  and  age  of  the  plant  or  animal. 

E'pidote  (Gr.  e/^i,  and  didomai,  I  give  or  add  to). — A  member  of  the  Gar- 
net family,  known  also  as  prismatic  augite-spar,  pistacite,  and  Arendhal- 
ite;  and  said  to  derive  its  name  from  its  crystals,  which  always  appear 
horizontal-prismatic,  but  are  prolonged  (or  added  to,  epididomai)  at  the 
base  of  the  prism  in  one  direction.  It  is  generally  of  a  green  or  greyish 
colour,  and  occurs  regularly  crystallised  in  druses,  or  in  granular,  prismatic, 
and  fibrous  concretions.  It  is  found  in  granite,  diorite,  and  other  crystal- 
line rocks,  and  has  many  sub-species  or  varieties,  as  zoisite,  Tlmllite, 
Bxicklandite,  manganese-epidote,  &c.  It  consists  of  38  silica  ;  28  alumina  ; 
14  lime  ;  17  peroxide  of  iron,  and  traces  of  manganese  and  magnesia. 

Epigastric  (Gr.  epi,  and  gaster,  the  belly). — Belonging  to  the  upper  por- 
tion of  the  belly,  or  epigastric  region. 

Epimera  (Gr.  epi,  and  meros,  a  part  or  portion). — Those  parts  of  the  seg- 
ment of  an  articulate  animal  which  lie  immediately  above  the  joint  of  the 
limb  ;  e.g.,  the  epimera  or  side-segments  of  the  lobster. 

Epiphyte  (Gr.  epi,  and  phyton,  a  plant  or  shoot). — A  term  for  those 
plants  which  grow  upon  others,  adhering  to  their  bark,  and  rooting  among 
the  decaying  portions  of  their  epidermis.  Generally  restricted  to  those 
orchids  that  grow  upon  trees. 

Epoch  (Gr.  epochs,  a  pause  in  the  reckoning  of  time). — A  term  literally 
signifying  a  stop  or  fixed  point  of  time  from  which  succeeding  years  are 
numbered,  but  somewhat  loosely  used  in  Geology  as  synonymous  with  age 
or  era  ;  as  the  "  Silurian  epoch,"  "  epoch  of  gigantic  reptilians." 

Equitor  (Lat.  cequus,  equal).— The  great  circle  on  the  earth's  surface, 
every  point  of  which  is  equally  distant  from  the  poles  ;  such  a  circle  cuts 
the  globe  into  two  equal  parts  or  halves, — in  other  words,  into  hemispheres, 
viz.,  the  Northern  and  Southern.  When  the  sun  is  in  the  line  of  the 
equator,  day  and  night  are  of  equal  duration,  hence  it  is  also  termed  the 
equinoctial  line  (noz  the  night). 

Equat6rial. — Belonging  to,  or  in  the  region  of  the  equator  ;  as  the 
"  equatorial  diameter"  of  the  earth  ;  the  "  equatorial  current"  of  the  At- 
lantic. 

Equi  (Lat.  o'quus^  equal). — A  common  prefix  in  scientific  terminology 
signifying  equal  or  alike,  as  eqni-distant,  e(]ually  distant ;  equi-lateral,  equal- 
sided  ;  equi-valved,  having  both  valves  alike. 

E'quidae  (Lat.  equus,  a  horse). — The  Horse  tribe  ;  the  family  of  solidim- 
gulous  pachyderms,  having  only  one  apparent  toe  and  a  single  hoof  to  each 
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foot.     It  includes  the  horse,  ass,  zebra,  &c.,  and  members  of  the  family 
occur  fossil  in  the  middle  and  upper  tertiaries. 

Equine  (Lat.  equus,  a  horse). — Pertaining  to  the  horse ;  belonging  to  the 
Horse  family. 

Equisetacese  (Lat.  equus,  a  horse,  and  seta,  a  hair  or  bristle  ;  whence 
the  English  name  horsetail). — An  extensive  order  of  marsh  or  boggy  crypto- 
gams or  flowerless  plants,  well  represented  by  the  common  "  horsetail"  of 
our  bogs  and  ditches.  They  occur  in  every  region  from  Lapland  to  the 
equator,  but  acquire  their  greatest  magnitude  and  abundance  in  moist 
warm  regions.  They  are  also  found  fossil  in  all  formations,  the  most  gi- 
gantic specimens  occurring  in  carboniferous  and  oolitic  strata.  The 
equisetvmis  are  readily  distinguished  by  their  erect  hollow  stems,  which 
are  striated  and  jointed,  frequently  with  whorls  of  small  attenuated  leaves 
at  the  joints,  and  all  less  or  more  rough  from  the  quantity  of  silex  con- 
tained in  their  cuticle. 

Eqnisetites  (Lat.  equisetum,  the  plant  horsetail).— Fossil  plants  resem- 
bling the  equisetum  of  our  pools  and  marshes,  and  found  in  all  formations 
from  the  Devonian  upwards.  In  equisetum  the  stems  are  jointed,  and  sur- 
rounded by  closely- fitting  cylindrical  sheaths,  which  are  regularly  tooth- 
letted,  and  which  leave  their  impress  on  the  stems  ;  but  the  stems  are  not 
channeled  throughout  as  in  Calamites,  for  which  they  are  apt  to  be  mistaken. 

Equivalent. — A  term  frequently  employed  by  geologists  to  designate 
strata  or  series  of  strata  that  have  been  formed  contemporaneously  in 
distant  regions,  or  which,  palaeontologically  speaking,  are  characterised  by 
similar  suites  of  fossils.  Thus  the  "Keuper"  of  Germany,  and  the 
*'  Mames  Irishes"  of  France,  are  said  to  be  the  equivalents  of  the  saliferous 
and  gypseous  sandstone  and  marls  of  Cheshire  ;  the  "  Calcaire  de  Caen," 
or  celebrated  building-stone  of  Caen,  the  equivalent  of  omt  Great  or  Bath 
Oolite. — See  Table  of  Contemporary  or  Equivalent  Strata,  in  preliminary 
tabulations,  "  Geological  Scheme." 

Era  (Lat.) — In  Chronology,  a  fixed  point  of  time,  at  which  the  computa- 
tion of  ensuing  years  is  commenced,  as  the  "  Christian  Era."  In  Geology 
the  term  is  somewhat  loosely  employed,  not  only  to  denote  the  commence- 
ment of  a  new  "  system,"  or  "formation  ;"  but  the  entire  duration  of  that 
system  or  formation,  as  "the  plants  of  the  carboniferous  era"— "the  era 
of  gigantic  reptiles." 

Erbium. — One  of  the  rarer  metals,  of  which  very  little  is  known.  Ac- 
cording to  Mossander,  the  earth  called  ytiria  is  a  mixture  of  the  oxides  of 
three  metals  —?/«?TMm,  erhmm,  and  terbium,  which  differ  in  the  character 
of  their  salts,  and  some  other  particulars. 

Eremacausis  (Gr.  erem^,  slow,  and  hausis,  burning). — Slow-bximing ; 
decay.  Liebig's  term  for  that  slow  chemical  change  brought  about  by  the 
action  of  the  oxygen  of  the  atmosphere  on  moist  organic  bodies,  by  which 
they  are  consumed  or  burnt  without  any  sensible  increase  of  temperature ; 
e.g.,  the  conversion  of  vegetable  substances  into  humus. 

Erinite  {Erin,  the  ancient  name  of  Ireland).— The  name  given  by 
Haidinger  to  a  beautiful  green  arseniate  of  copper  (59.5  protoxide  of  copper, 
33.5  arsenic  acid,  5  water,  and  2  alumina),  from  its  being  found  in  the 
county  of  Limerick,  in  Ireland.  Also  the  name  given  by  Thomson  to  a 
dull  brownish-red  variety  of  bole  found  near  Antrim,  and  which  consists  of 
47  silica,  18.5  alumina,  6. 5  iron  peroxide,  25  water,  with  traces  of  lime,  salt, 
and  magnesia. 
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£r6sion  (Lat.  eros7is,  gnawed  or  worn  away). — The  act  of  gradually 
wearing  away;  the  state  of  being  gradually  worn  away,  e.(/.,  '^ Valleys 
of  erosion,"  or  those  valleys  which  have  been  gradually  cut  out  of  the 
solid  strata  by  the  long-continued  action  of  the  river  or  rivers  that  flow 
through  them.  Most  of  the  ravines  and  glens  and  river-channels  in  the 
British  Islands  are  the  results  of  erosion;  for,  whatever  inequalities  of 
surface  may  have  originally  directed  the  waters  into  their  channels,  all  the 
subsequent  deepening,  and  scooping  out,  and  widening  of  the  valleys, 
liave  been  owing  to  the  erosive  force  of  running  water  laden  with  sand, 
vel,  and  other  triturating  debris, 

Erpet6logy  {Gr.  erpetos,  reptile,  and  logos,  reasoning), — That  branch  of 

tural  science  which  treats  of  the  structure,  habits,  and  history  of  reptiles. 

Erratic  Block  Group. — A  synonym  of  the  boulder  clay,  so  called  from 
the  large  transported  blocks  which  are  thickly  strewn  through  it, 
''  Ei^-atics,"  a  brief  term  applied  to  the  blocks  themselves, — See  Pleis- 
tocene and  Drift  Formation. 

Eructation  (Lat.  eructatio).—A  violent  bursting  forth  of  gaseous  and 
liquid  matter  from  any  orifice  or  opening,  as  from  the  water  of  a  volcano 
or  geyser. 

Eruption  (Lat,  e,  out  of,  and  ruptm,  burst  forth), — A  violent  and  forc- 
ible breaking  out  of  enclosed  matters ;  as  the  outburst  of  lava,  ashes, 
mud,  hot  water,  or  steam  from  an  opening  in  the  earth's  crust. — Erupted, 
forcibly  thrown  forth,  as  stones,  scoriae,  &c.,  from  the  crater  of  a  volcano. 
— Eruptive,  applied  to  such  igneous  rocks  as  have  evidently  burst  through 
the  sedimentary  strata,  in  contradistinction  to  those  which  have  greatly 
overflowed,  and  become  inlerstratified. 

Escdrpment  (Fr.  escarper,  to  cut  steep).— The  abrupt  face  or  cliff  of  a 
ridge  or  hill-range, 

Esdcidse  (Lat,  esox,  the  pike),— The  Pike  family;  represented  by  the 
well-known  fresh-water  fish  of  that  name.  The  pikes  are  extremely  vora- 
cious fishes,  and  for  this  purpose  have  their  mouths  abundantly  armed 
with  formidable  teeth.  Fossil  species  are  said  to  occur  from  the  Chalk 
period  upwards. 

Esophagus  or  (Esophag^is  (Gr.  olo,  oiso,  I  carry,  and  jjliago,  I  eat.) — The 
canal  through  which  the  food  passes  (or  is  carried)  from  the  mouth  to  the 
stomach. 

E'stuary  (Lat.  ceshis — cBstuo,  I  boil — the  tide  ;  so  called  from  the 
troubled  boiling  up  of  the  water-line,  which  marks  its  approach  in  river- 
mouths).— Estuaries  are,  properly  speaking,  tidal  river-mouths,  like  those 
of  the  Thames,  Severn,  Solway,  &c.  ;  whose  fauna  and  flora  are  mixed 
fresh-water  and  marine,  or  composed  of  such  species  as  are  peculiar  to 
brackish  waters.  From  these  peculiarities,  the  geologist  is  enabled  to  de- 
termine that  certain  formations,  such  as  the  Wealden,  have  been  deposited 
in  estuaries,  and  not  in  fresh-water  lakes,  nor  in  the  open  ocean  ;  and 
hence  also  the  frequent  use  of  such  phraseology  as  "estuary  limestones," 
"  estuary  mudstones,"  and  the  like. 

Ethmoid  (Gr.  ethmos,  a  sieve,  and  eidos,  like). — Sieve-like  ;  perforated  like 
a  sieve.  Generally'applied  to  the  bone  of  the  nose,  which  is  perforated  like 
a  sieve,  for  the  passage  of  the  olfactory  nerves. 

Etiolate  (Fr.  etioler). — In  gardening,  to  grow  up  long-shanked  and 
colourless  ;  to  blanch  or  make  white,  by  concealment  from  the  light.  The 
inner  leaves  of  lettuce  and  cabbages  become  etiolated  by  exclusion  from 
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the  light ;  and  the  blanching  or  etiolation  of  celery  is  produced  by  earth- 
ing up,  so  as  to  exclude  the  actinic  or  colouring  effect  of  the  sun's  light. 

Euchroite  (Gr.  e^i,  well,  and  chroa,  colour). — An  arseniate  of  copper  of 
a  fine  green  colour ;  hence  the  name. 

Eiiclase  (Gr.  eu,  easily,  and  klasis,  fracture). — The  prismatic  emerald  of 
Mohs;  a  very  rare  mineral,  found  chiefly  in  Brazil  and  Peru,  in  trans- 
parent crystals  of  a  pale  bright  green  colour.  It  consists,  according  to 
Berzelius,  of  43.22  silica,  30.56  alumina,  21.78  glucina,  with  the  oxides  of 
iron  and  tin.  Its  form  is  an  oblique  prism,  variously  modified.  It  is 
characterised  by  great  brittleness  (whence  its  name),  the  facility  with 
which  it  becomes  electric  by  heat,  and  the  length  of  time  it  retains  this 
property.  These  characters  distinguish  it  from  the  true  emerald  and 
beryl ;  and  its  brittleness  prevents  its  being  employed  as  a  gem. 

Eiidialite  (Gr.  eudios,  serenely  clear,  and  lithos). — The  rhombohedric 
almandine-spar  of  Mohs,  one  of  the  Haloid  family.  A  rare  mineral  from 
Greenland,  occurring  in  octahedral  crystals  of  a  soft  reddish-lilac  or  hya- 
cinthine  colour,  and  containing  zircon  with  silica  and  soda.  It  much  resem- 
bles almandine  or  noble  garnet,  but  is  distinguished  by  its  crystalline  form, 
its  lower  specific  gravity,  inferior  hardness,  and  action  under  the  blow-pipe, 

Euelephas  (Gr.  eu,  well,  and  elephas). — Founding  chiefly  on  their  denti- 
tion, Dr  Falconer  proposes  to  divide  the  Elephants  into  three  sub-generic 
groups — the  Steqodons,  the  Loxodons,  and  the  Eu-elephants—t\\G  latter 
term  having  reference  to  the  typical  elephants  most  familiarly  known. — 
{Geol.  Journal,  vol.  xiii.) — See  Stegodon,  &c. 

Eukairite  (Gr.  euhairos,  convenient,  well- situated). — A  cupreous  seleni- 
aret  of  copper,  found  disseminated  in  the  calcareous  rocks  of  Smoland  in 
Sweden.     Consists  of  39  silver,  26  selenium,  23  copper,  and  8  alumina. 

ETm6tia  (Gr.  eu,  well,  and  7wtus,  back). — A  genus  of  Diatoms  or  micro- 
scopic plant-growths,  having  a  siliceous  simple  or  bivalve  shield,  flat 
below  and  convex,  and  often  richly  dentated  above  ;  whence  the  name.  Oc- 
curs fossil  in  the  mountain-meal  of  Santa- Flora,  and  in  similar  accumulations. 

Eu6mphalus  (Gr.  eu,  well,  and  omphalos,  navel). — A  whorled  discoidal 
shell,  ranging  from  the  Lower  Silurian  to  the  Trias  inclusive,  but  specially 
abundant  in  the  carboniferous  limestone.  In  the  euomphalus,  which  be- 
longs to  the  family  Turbinidse  and  order  Gasteropoda,  the  whorls  are 
angular  or  coronated,  the  aperture  polygonal,  the  umbilicus  very  large,  and 
the  shell  frequently  of  gigantic  dimensions. 

Euphorbites. — Artis'  term  for  the  siglllaria  pachydermia,  from  its  sup- 
posed affinity  to  the  Euphorbias. 

Eiiphotide  (Gr.  eii,  well,  and  phos,  photos,  light). — A  crystalline  rock 
consisting  essentially  of  Labrador  felspar  and  diallage,  with  subordinate 
intermixtures  of  hornblende  or  augite.  So  called  from  irridescent  lustre 
or  quality  of  reflecting  light.     The  Gahhro  of  the  Italian  artists. 

Eurite. — The  whitestone  or  weiss-stein  of  Werner.  A  term  of  the 
French  mineralogists  for  a  variety  of  granite  in  which  felspar  predo- 
minates so  as  to  give  it  a  uniform  white  colour ;  generally  small-grained 
with  a  few  crystals  of  quartz,  and  occasional  scales  of  white  silvery 
mica ;  sometimes  porphyritic  from  the  interspersion  of  larger  crystals  of 
felspar. 

Euryii6tus  (Gr.  eiiros,  breadth,  and  notos,  the  back). — Literally  "broad- 
back  ; "  a  genus  of  Lepidoid  fishes  occurring  in  the  carboniferous  fonnation, 
and  differing  from  Palceonisctis,  with  which  they  were  at  one  time  united,  in 

160 


EUK  —  EXF 

their  high  bream-like  back,  stronger  crenulated  scales,  and  generally 
larger  size. 

Eur^terite. — A  convenient  Anglicised  term  for  any  of  the  Eurypterus 
family,  or  for  any  undetermined  portion  or  specimen  thereof.  Introduced 
to  harmonise  with  Trilobite ;  hence  we  speak  of  the  tnlohites  of  the 
Silurian  and  the  euryptentes  of  the  Devonian  epoch. 

Eur^terus,  Eurypteridse  (Gr.  euros,  breadth,  and  pteron,  wing  or  fin). 
— A  genus  and  family  of  extinct  crustaceans,  ranging  from  the  Upper  Silu- 
rians to  the  Lower  Coal-measures  inclusive,  and  so  termed  in  allusion  to 
their  broad  oar-like  swimming  feet.  The  family  embraces  etirypterus 
proper,  pterygotus,  and  others — all  characterised  by  their  long  lobster-like 
forms,  which  consist  (in  the  dorsal  aspect)  of  an  oblong-oval  cephalo- 
thorax  or  carapace,  with  marginal  or  sub-central  eyes ;  eleven  abdominal 
or  thoracico-abdominal  segments,  free  and  devoid  of  appendages  ;  and  a 
telson  or  tail-plate  more  or  less  elongated,  and  usually  pointed.  The 
carapace  (in  the  oral  or  ventral  aspect)  is  furnished  with  three  pairs  of 
five-  or  six-jointed  members — the  two  first  variously  formed  in  the  different 
genera  (some  furnished  with  spines,  others  with  prehensile  pincers),  and 
the  posterior  forming  the  broad  swimming  feet  which  give  name  to  the 
family.  The  oral  apparatus  consists,  as  in  the  King-crab,  of  the  serrated 
basal  joints  of  the  limbs,  and  is  protected  by  a  broad  heart-shaped  meta- 
stome  or  mouthpiece.  In  all  the  genera  the  exterior  crust  is  ornamented 
with  a  peculiar  scale-like  sculpture,  which  becomes  bolder  and  stronger  on 

the  free  or  exposed  margins. The  relations  of  the  Eurypteridse  to  other 

crustacean  families  are  by  no  means  well  determined,  and  geologists  must 
in  the  mean  time  rest  satisfied  with  mere  hints  as  to  affinities  with  Copepods, 
Poecilipods,  and  other  existing  orders.  —  See  Pterygotus,  Crustacea, 
and  tabulations,  "  Animal  Scheme." 

Evaporation  (Lat.  evaporo,  I  send  off  in  vapour). — The  act  of  convert- 
ing into  vapour  such  liquids  as  water,  either  by  natural  or  by  artificial 
means,  the  former  being  termed  " sj^otitaneous  evaporation."  Heat  is  the 
grand  evaporating  agent  in  nature,  and  its  effects  are  greatly  facilitated 
by  the  removal  of  the  vapour  as  soon  as  it  is  formed  either  by  currents  of 
wind,  by  absolution,  or  by  other  analogous  means. — See  Vapour. 

Excavation  (Lat.  ex,  out  of,  and  cavus,  hollo\f). — Any  cavity  or  hollow, 
whether  natural  or  artificial.  Rocks  are  excavated  naturally  by  the  action 
of  waves,  by  subterranean  springs,  by  rivers,  and  other  currents  of  water. 

E'xcrement  (Lat.  excrementum). — That  which  is  separated  from  the  food 
after  digestion,  and  ejected  from  the  body  of  animals  by  the  intestinal 
canal.  Excrementitious  or  faecal  matter  is  found  abundantly  in  a  fossil 
state,  and  known  as  coprolite,  which  see. 

Excrescence  (Lat.  ex,  out  of,  and  cresco,  I  grow). — Any  body  or  sub- 
stance growing  upon,  or  out  of  another,  in  an  unusual  manner  ;  any  pre- 
ternatural growth  of  a  substance,  mineral  or  organic. 

Excretion  (Lat.  excretus,  thrown  out  of,  separated). — The  act  of  separating 
or  voiding  excrementitious  matter  from  the  blood  and  food  ;  also  the  sub- 
stances excreted,  as  perspiration,  faecal  matter,  &c. 

Exfoliate  (Lat.  ex,  from  off,  axv^foliimi,  a  leaf). — To  separate  or  fall  off 
in  laminai  or  scales.  Exfoliation,  by  weathering,  is  very  perceptible  in 
some  varieties  of  greenstone  which  disintegrate,  coating  after  coating  (leaf 
after  leaf),  till  the  whole  of  the  rock-face  looks  like  a  pile  of  concentric 
concretions  in  various  stages  of  decay. 
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Exhalation  (Lat.  exhalatio,  a  breathing  out  of). — Any  vaponr  or  gaseous 
matter  arising  from  substances  or  surfaces  exposed  to  the  atmosphere  ;  as 
the  '^  sulphurous  exhalations"  from  a  volcanic  crater,  the  "poisonous  ex- 
halations" or  miasm  from  a  putrid  bog  or  fen. 

Exogenites.  —  Any  fragment  of  fossil  wood  exhibiting  the  exogenous 
structure,  and  otherwise  of  unknown  affinity,  is  so  termed. 

E'xogens  (Gr.  exo,  without,  and  ginomai,  I  am  formed). — That  division 
of  the  vegetable  kingdom  whose  growth  takes  place  by  external  concentric 
layers  of  annual  increment,  like  the  beech,  ash,  elm,  &c. ,  in  contradistinc- 
tion to  the  Endogens,  or  those  whose  growth  is  not  indicated  by  concentric 
layers.— See  Dicotyledonous,  and  tabulations,  "Vegetable  Scheme." 

Exog^a  (Gr.  exo,  outward,  and  gyros,  a  twist  or  turn).  —  The  sub- 
generic  term  employed  by  Sowerby  and  others  to  designate  the  Chama- 
shaped  species  of  Gryphcea  having  the  umbones  sub-spiral,  and  turned 
outwards  or  towards  the  posterior  side.  These  shells  are  now  usually  in- 
cluded in  the  wider  genus  Gryphsea,  though  some  still  retain  gryphcea  and 
exogyra  as  sub-genera  of  the  more  typical  genus  Ostrea  or  oyster. 

Ex6tic  (Gr.  exotikos,  thence,  from  a  strange  country). — In  Botany,  ap- 
plied to  plants  not  natives  of  the  countries  in  which  they  are  cultivated  ; 
the  opposite  of  Indigenous. 

Expansion  (Lat.  expansus,  spread  out). — The  increased  bulk  which  bodies 
assume  when  heated.  All  substances,  solid  as  well  as  liquid,  when  chemi- 
cal change  does  not  take  place,  expand  by  heat  and  contract  by  cold. 
Water  presents  an  apparent  exception  to  this  rule,  inasmuch  as  it  attains 
its  minimum  volume  at  40°,  expands  and  is  converted  into  steam  above 
this  temperature,  and  also  expands  as  it  falls  below  it,  till  converted  at  32° 
into  ice,  a  solid  crystalUne  mass,  which  being  lighter  (or  occupying  a 
larger  volume)  floats  on  the  surface.  Clay  also,  from  its  losing  its  water 
of  plasticity,  shrinks  or  contracts  by  heat ;  but  such  contraction  applies  to 
the  compound  mass  only — not  to  separate  substances  per  se. 

Explosion  (Lat.  explosio). — The  sudden  and  violent  expansion  of  any 
object,  by  which  its  constituent  parts  are  burst  asunder.  Explosion  differs 
from  expansion  inasmuch  as  it  is  always  sudden  and  of  momentary  dura- 
tion, whereas  the  latter  is  gradual,  and  more  or  less  continuous.  Explosion 
is  also  for  the  most  part  Accompanied  by  chemical  change  ;  expansion,  on 
the  other  hand,  is  mainly  mechanical.  Explosion  has  reference  chiefly  to 
gaseous  substances ;  expansion,  to  solids  and  liquids. 

Exsiccation  (Lat.  ex,  out  of,  and  siccus,  dried  up).— The  drying  up  of  solid 
bodies ;  the  expulsion  of  moisture  from  their  structure  by  heat,  by  pres- 
ture,  or  by  any  other  means. 

Exuviae  (Lat.,  cast  clothes).— In  Zoology  this  term  is  apphed  to  the 
moulted  or  cast-off  coverings  of  animals,  such  as  the  skin  of  the  snake, 
the  crust  of  the  crab,  &c.  ;  but  in  Geology  it  has  a  somewhat  wider  sense, 
and  applies  to  all  fossil  animal  matter  or  fragments  of  whatever  descrip- 
tion. 
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IFaboldea  (Lat.  faha,  a  bean).— A  term  applied  by  Mr  Bowerbank  to 
jrtain  bean-shaped  leguminous  seeds  foimd  in  the  London,  or  lower  ter- 
ary,  clays  of  the  Isle  of  Sheppey. 
Face. — In  Crystallography,  one  of  the  planes  which  form  the  surface  of 
regular  solid.  A  cube  has  six  such  "  faces,"  or  plane  svirfaces. 
Facet  (Fr.  facette,  a  little  face). — Applied  to  the  small  terminal  faces  of 
ystals  and  cut  gems.  Precious  stones  cut  into  numerous  faces  are  said 
>  be  facetted,  in  contradistinction  to  being  polished  into  rounded  forms, 
'  cut,  as  lapidaries  term  it,  "  en  cahochon." 

Fdcies  (Lat.) — A  convenient  term  in  Natural  History,  introduced  to  ex- 
press any  common  resemblance  or  aspect  among  the  rocks,  plants,  animals, 
or  fossils  of  any  area  or  epoch.  Thus  we  speak  of  the  "facies  of  the  Car- 
boniferous flora''  as  distinct  from  the  floras  of  other  epochs ;  and  of  the 
"  facies  of  the  Australian  fauna"  as  distinguished  from  the  animals  of  other 
regions  by  their  common  marsupial  characteristics. 

Factitioiis  (Lat.  factus,  made). — Made  or  fashioned  by  art  in  contradis- 
tinction to  that  formed  by  nature.  We  have  thus  factitious  waters  and  fac- 
titious stones  made  to  resemble  the  natural  products. 

Faeces,  Faecal  (Lat.  foex,  pi.  fceces,  excrement,  worthless  sediment). — 
The  fossil  faeces  of  fishes,  saurians,  &c.,  are  known  as  coprolites  ;  the  hard- 
ened excrement  of  dogs  and  wolves,  album,  grcecuin ;  that  of  mice,  alhum 
nigrwH.  The  preservation  of /cecal  matter  is  common  in  all  the  geological 
formations. 

Fdhlore,  FdMerz  (Ger.  faJd,  ash-coloured,  and  erz,  ore),— The  mineral- 
ogical  term  for  ''grey  copper-ore,"  and  the  type  of  a  family  of  minerals 
containing  that  important  metal. — See  tabulations,  "Mineral  Scheme." 

Fdhlunite. — A  sub-species  of  octahedral  corundum,  found  in  talcose  rocks 
at  Fahlun  in  Sweden ;  hence  the  name. — See  Automalite. 

Faikes  or  Fakes. — A  Scotch  miner's  term  for  fissile  sandy  shales,  or 
shaly  sandstones,  as  distinct  from  the  dark  bituminous  shales  known  as 
"blaes"  or  "blaize." 

Fairy-stone. — A  name  given  by  the  peasantry  in  the  south  of  England  to 
the  flinty  fossil  sea-urchins  found  in  the  Chalk ;  also  a  term  used  by  geolo- 
gists for  recent  concretions  of  hardened  clay  or  clay-ironstone  occurring 
near  the  sources  of  certain  chalybeate  springs. 

Fdlcate,  Falcated  {Lat.  falx,f aids,  a  reaping-hook). — Sickle-shaped,  bent, 
or  shaped  like  a  reaping-hook. 

Filciform  (Lat.  falx,  a  reaping-hook,  and  forma). — Shaped  like  a  scythe 
or  reaping-hook  ;  e.g.,  certain  bivalves  and  fish-spines. 

Falling-stones. — A  familiar  term  for  aerolites  or  meteoric  stones,  which 
see. 
Faluns. — A  French  provincial  term  for  the  shelly  tertiary  strata  of 
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Touraine  and  the  Loire,  which,  resemble  the  "Crag"  of  Norfolk  and 
Suffolk. 

Family.  —  In  Natural  History  classifications  this  term  denotes  the 
group  next  in  value  and  comprehensiveness  above  the  genus.  As  species 
constitute  a  genus,  so  genera  constitute  a  family.  The  word,  however,  is 
often  used  in  a  loose  and  general  way,  as  equivalent  to  kind,  tribe,  or 
group. 

Farina  (Lat.  far,  corn). — Meal  or  flower,  obtained  by  grinding  and 
sifting  wheat  or  other  com. — Fossil  Farina,  a  mealy -looking  infusorial  or 
microphytal  earth — the  Berg-mahl  of  the  Swedes  and  Laplanders. 

Fascicular  (Lat.  fasciculus,  a  little  bundle). — United  or  growing  to- 
gether in  bundles  or  tufts,  as  the  needle-shaped  crystals  of  some  of  the 
zeolites,  or  the  leaflets  of  the  larch,  pine,  and  other  coniferse. 

Fasciculdria  (Lat.  fascictdus,  a  cluster  or  little  bundle).— A  genus  of 
polyzoa  occurring  in  the  Coralline  Crag  of  Suffolk,  and  so  named  from  its 
clustered  or  globular  form.     It  belongs  to  the  family  of  Tuhuliporidce. 

Fasciolaria  (Lat.  fasciola,  a  swathing  band  or  stripe).— A  genus  of 
gasteropods  belonging  to  the  family  Muricidce,  and  so  termed  from  the 
smooth  band-like  surface  of  their  windings.  They  are  thus  distinguished 
from  Murex,  whose  windings  are  rough  with  "  varices "  or  wrinkle-like 
swellings,  and  from  Fusus  by  their  spirally-plaited  columella.  The  existing 
species  are  found  chiefly  in  warm  and  southern  seas ;  the  fossil  occur  in 
the  Chalk  and  upper  Tertiaries. 

Fdssaite. — A  variety  or  sub-species  of  Augite,  occurring  in  fine  sharp 
crystals  of  high  lustre,  and  dark  or  pistacio-green  colour,  in  traps,  altered 
limestones,  and  magnetic  ores.  It  derives  it  name  from  Fassailml,  in  the 
Tyrol,  where  it  is  found  in  great  perfection. 

Fault. — The  term  for  any  fissure  accompanied  by  a  displacement  of  the 
strata  on  either  side.  On  one  side  the  strata  may  be  thrown  down  many 
fathoms,  on  the  other,  thrown  up  ;  and  at  the  same  time  may  be  altei'ed 
in  their  dip  or  inclination.  Strata  so  fissured  and  displaced  are  said  to  be 
^^ faulted."  Slip,  slide,  heave,  hitch,  throic,  trouble,  and  the  like,  are 
familiar  and  synonymous  terms. — See  Theow. 

Fauna  (Lat.  rural  deities). — A  convenient  term  for  the  animals  of  any 
given  epoch  or  area ;  e.g.,  the  "  fauna  of  South  America,"  the  "fauna  of  the 
Permian  Era."  As  the  Animals  of  an  area  or  epoch  constitute  its  Fauna, 
so  the  plants  constitute  its  Flora. 

Favosites  (Lat.  favus,  a  honeycomb). — A  genus  of  sessile-spreading 
corals  common  to  the  Silurian,  Devonian,  and  Carboniferous  systems  ;  and 
so  called  from  the  regular  polygonal  arrangement  of  their  pore- cells. 

Favnldria  {'La.i.favosus,  honeycombed).— A  genus  of  coal-measure  stems, 
so  called  from  the  aspect  of  their  leaf-scars,  which  resemble  in  closeness 
and  regularity  the  arrangement  of  a  honeycomb.  The  Favularia  have 
furrowed  stems,  with  square-shaped  leaf-scars  on  the  ridges — the  scars 
being  of  a  breadth  with  the  ridges.  The  stems  seem  to  have  been  clothed 
with  a  densely  imbricated  foliage,  the  leaves  running  in  parallel  rows, 
which  were  separated  by  narrow  intermediate  furrows. 

Felidse  {hat  fells,  a  cat). — The  Cat  kind  ;  a  family  of  carnivorous  mam- 
malia, characterised,  like  the  lion,  tiger,  cat,  &c. ,  by  their  short  powerful 
jaws,  retractile  claws,  and  the  peculiar  adaptation  of  their  teeth  for  cutting 
(trenchant).     Geologically,  the  felidoe  are  of  recent  origin,  their  remains 
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not  occurring  prior  to  the  pleistocene  cave-period ;  e.g.,  the  Machiirodus. 
—See  tabulations,  "Animal  Scheme." 

Felspar  (Ger.  feldspath,  rock-spar). — An  important  rock-constituent  or 
simple  mineral,  consisting  essentially  of  silica  and  alumina,  with  potash  or 
soda,  and  traces  of  lime,  magnesia,  and  peroxide  of  iron.  It  is  the 
representative  of  a  family — the  Felspar  Family — whose  species  enter 
l;u*gely  into  the  composition  of  all  igneous  rocks— granite,  porphyry, 
greenstone,  and  trachyte.  It  occurs  crystallised,  disseminated,  massive  or 
amorphous  ;  is  colourless,  but  usually  of  shades  of  greyish- white,  reddish, 
yellow  or  green  ;  when  crystallised,  breaks  into  rhomboidal  fragments, 
whose  flat  surfaces  have  a  peculiar  pearly-vitreous  or  resino-vitreous  lustre ; 
and  its  crystals  have  a  hardness  about  6,  with  a  specific  gravity  varying 
from  2.5  to  2.75.  In  ordinary  granite  it  is  readily  distinguished  from  the 
quartz,  with  which  it  is  associated,  by  its  flat  lustrous  fractvire,  and  by 
its  being  scratched  by  the  knife  while  the  quartz  resists  it.  The  more 
abundant  and  better-known  species  are  Orthoclase  or  potash-felspar,  with 
its  varieties  adularia,  common  felspar,  glassy-felspar,  and  felstone  or 
compact  felspar ;  Albite  or  soda- felspar,  known  also  as  Cleavelandite  ;  La- 
brador ite,  Oligoclase,  and  Amorphous  felspar,  with  its  varieties  obsidian, 
pumice,  pearlstone,  and  pitchstone — all  of  which  are  noticed  under  their 
respective  names.  Mineralogically  and  geologically,  the  felspars  are  most 
important  minerals,  and  industrially  they  have  also  their  value — some,  as 
adularia,  being  used  by  the  lapidary ;  others,  as  common  felspar,  for  enamels, 
artificial  teeth,  and  the  like  ;  and  the  decomposable  varieties  yielding  in 
nature  the  finest  kaolin,  or  china-clay,  to  the  potter.  Mineralogically, 
the  interchanges  of  soda,  potash,  and  lime,  in  the  several  varieties, 
are  curious  and  instructive  ;  and  geologically,  the  fact  that  potash  abounds 
in  the  more  siliceous  felspars  of  the  older  Plutonic  rocks,  whereas  soda  and 
lime  prevail  in  the  less  siliceous  or  volcanic,  is  not  without  its  significance 
and  value.  The  following  exhibits  their  range  of  composition,  and  conse- 
quently accounts  for  their  varying  external  or  physical  characteristics  :  — 


i 


Silica. 

Alumina. 

Potash. 

Soda. 

Lime. 

Iron. 

Orthoclase... 

64-70 

15—20 

7-14 

1—4 

1-3 

1-2 

Felstone     ... 

71—80 

11-15 

4—7 

0-1 

1-2 

Albite     

.  67-71 

14—20 

1—4 

7—11 

1—3 

0-1 

Labradorite . 

.  48—55 

26-30 

0-1 

1-4 

9-12 

1—3 

Anorthite  .. 

.  42—46 

32-37 

0—1 

0-1 

10—18 

0-1 

Oligoclase  ... 

.  60-64 

18-24 

1-3 

2-10 

2—5 

0-1 

Obsidian     . . 

.  72-84 

4—11 

6-10 

3-5 

1—4 

1—3 

Pumice    

.  70-77 

12-18 

0-4 

0-4 

2-4 

1-4 

Pitchstone...  66—76  8—14  ...  2—6  2—5  1—4 

Felspdthic. — Of  the  nature  of  felspar ;  containing  felspar.  Any  mineral 
or  rock  in  which  felspar  greatly  predominates  is  said  to  be  felspathic  ;  as, 
"felspathic  claystone,"  "felspathic  greenstone,"  &c. 

Fenestella  (Lat.  a  little  window).— An  extensive  genus  of  polyzoans, 
resembling  the  reiepora  or  Jlustr-a  of  existing  shores,  and  found  in  all  the 
palseozoic  strata,  from  the  Silurian  upwards.  In  fenestella  the  cells  are 
very  small,  indistinct  externally,  with  minute  prominent  openings ;  and 
the  polyj:)ary  or  coenoecium  composed  of  branches  which  unite  by  growth 
and  form  a  cup. 
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Fermentation  (Lat,  fei-mentatio). — The  spontaneous  decomposition  of  the 
proximateprinciples  of  organic  bodies,  under  the  joint  influence  of  ivarvdh, 
air,  and  moisture,  and  the  reunion  of  their  elements  forming  new  compounds ; 
€.ff,,  the  conversion  of  the  expressed  juice  of  the  grape  into  wine,  or  a  solution 
of  malt  into  alcohol  or  spirit.  The  simplest  case  of  fermentation  is  that  of 
micst,  or  the  expressed  juice  of  the  grape,  which,  when  exposed,  either  in 
close  or  open  vessels,  to  a  temperature  of  about  70°,  soon  begins  to  give 
off  carbonic  acid,  and  to  become  turbid  and  frothy  ;  after  a  time  a  scum 
collects  upon  the  surface,  and  a  sediment  is  deposited ;  the  Hquor,  which 
had  grown  warm,  gradually  cools  and  clears,  loses  its  sweet  taste,  and  is 
converted  into  wiiie.  This  is  the  ''vinous  fermentation;"  but  if  the 
wine  be  further  exposed  to  air,  and  a  due  temperature,  a  second  fermen- 
tation ensues,  which  is  called  the  "acetous  fermentation,"  and  which 
terminates  in  the  production  of  vinegar  or  acetic  acid.  In  other  words,  the 
oxygen  of  the  air  converts  the  hydrogen  of  the  alcohol — alcohol  consisting 
theoretically  of  carbon,  water,  and  hydrogen — into  water,  and  leaves  in 
the  acetic  acid  an  indestructible  or  permanent  residue  of  carbon  and  water 
only.  Fermentation,  or  j^utrefaction,  thus  differs  from  eremacaiisis,  or  decay, 
in  being  limited  to  changes  occurring  in  and  beneath  the  surface  of  water, 
the  effect  being  a  mere  transposition  of  elements  or  a  metamorphosis  of 
the  organic  body.  Eremacausis,  on  the  other  hand,  refers  to  the  decom- 
position of  moist  organic  matter,  when  freely  exposed  to  the  air,  by  the 
oxygen  of  which  it  is  gradually  burned  and  destroyed,  without  any  sensible 
elevation  of  temperature.  In  the  economy  of  natiire  as  well  as  in  the  arts 
of  life,  fermentation  or  putrefaction  is  an  agency  of  the  highest  interest 
and  importance.  "Like  the  labours  of  a  scavenger,"  says  Dr  Cooley, 
fi'om  whom  we  abridge,  "  it  speedily  removes  from  the  surface  of  our  globe 
those  matters  which  would  otherwise  remain  for  some  time  without  under- 
going decomposition.  It  either  dissipates  in  air,  or  reduces  to  more  fixed 
and  useful  forms  of  matter,  those  organic  substances  which  by  their 
presence  would  prove  noxious,  or  at  all  events  \iseless,  to  the  animal  and 
vegetable  kingdoms.  It  is  the  great  power  that  cleans  the  Augean  stable 
of  nature,  at  the  same  time  that  it  provides  some  of  the  most  esteemed 
articles  of  utility  and  luxury  (the  fermented  liquors,  &c.)  for  the  well-being 
and  enjoyment  of  man." 

Ferriferous  (Lat.  ferrum,  and  fero,  I  yield). — Applied  to  veins,  strata, 
and  other  matrices  that  yield  or  contain  iron. 

Ferruginous  (Lat.  ferrum,  iron). — Impregnated  or  coated  with  oxide  of 
iron  ;  rusty-looking. 

Fettstein  (Ger.  fat-stone). — Same  as  elceolite  (oil-stone)  or  nephcline. 
One  of  the  Scapolite  family,  so  called  from  its  fatty  or  resinous  lustre. 
Consists  of  silica  45,  alumina  32,  soda  15,  and  potash  5,  with  traces  of 
lime,  magnesia,  iron,  and  water. 

Fibrolite. — A  term  occasionally  applied  to  the  fine  fibrous  varieties  of 
Andalusite.  They  consist  of  from  38  to  46  silica,  50  to  58  alumina  ;  and 
.75  to  2,5  iron  peroxide  ;  and  are  known  also  by  the  name  of  Bucholzite. 
—See  Andalusite. 

Fibrous  (Lat.  fihra,  a  thread  or  fibre). — Applied  in  Geology  and  Miner- 
alogy to  rock  and  mineral  textures  which  consist  of  or  resemble  fibres,  as 
amianthus  or  asbestos. 

Ficoidites  (fig-like), — The  generic  terra  used  by  Artis,  in  his  "Antedilu- 
vian Phytology,"  for  the  Stigmaria  ficoides,  which  see. 
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Fip^iline  (Lat.  figulus,  a  potter,  irom  Jingo  I  fashion). — A  term  occasion- 
i!ly  applied  by  mineralogists  to  potter's  clay, — See  Clay. 

Figure-Stone.— A  variety  of  talc-mica  or  steatite  ;  known  also  as  Agal- 
matholUe.  Its  usual  colour  is  white  or  red,  or  both  colours  intermingled 
in  bands  and  patches.  The  finest  are  brought  from  China,  where  it  is  cut 
into  various  figures,  pagodas,  &c.  ;  hence  the  names  figure-stone,  pagodite, 
and  the  like. 

Pilices  (Lat.  filix,  a  fern). — In  Botany,  the  fern-tribe — the  Filicales  or 
Filical  Alliance  of  Lindley. — See  tabulations,  "Vegetable  Scheme." 

PFilicites  (Lat.  filix,  a  fern). — Sclotheim's  generic  term  for  the  fern-like 
ants  now  called  neuroiJteris  and  pecojjteris  ;  used  also  as  a  general  term 
r  any  fossil  fern  or  filicoid  plant. 
Filicoid  (L^i.  filix,  fern,  and  eidos,  likeness). — Applied  to  plants,  recent 
fossil,  which  resemble  or  partake  of  the  natvire  of  the  fern-tribe. 
Filiform  {1  ja.t.  filuvi,  a  thread). — Thread-like  ;  slender  as  a  thread. 
Filtration  (Lat.  filtriim,  an  instrument  for  straining  liquids). — The  separ- 
ation of  liquids  from  substances  mechanically  suspended  in  them,  by  pass- 
ing them  through  the  pores  of  media  sufficiently  fine  to  keep  back  the 
l^articles  of  solid  matter.    Gravel,  sand,  sandstone,  and  other  porous  strata, 
are  the  great  filtering  media  in  nature. 

Fiorite. — Pearl-sinter  ;  a  variety  of  siliceous  sinter  found  incrusting  vol- 
canic tufa  at  Santa  Flora  in  Tuscany,  whence  the  name.  It  is  not  un- 
common in  the  vicinity  of  hot  springs  and  volcanoes,  and  consists  chiefly 
of  silex,  with  a  little  alumina,  iron-peroxide,  and  water. 

Fire-CJlay. — Any  clay  capable  of  resisting  a  great  heat  without  slagging 
or  vitrifying.  This  property  arises  from  the  absence  of  any  alkaline  earth 
to  act  as  a  flux.  Fire-clays  abound  in  the  coal-measures  of  Great  Britain, 
and  are  largely  employed  in  the  manufacture  of  furnace  and  grate  bricks, 
retorts,  chimney-flues,  and  the  like.  The  celebrated  Stourbridge  clay 
(Worcestershire)  is  said  to  consist  of  about  64  silica,  24  alumina,  and  2.0 
oxide  of  iron — the  rest  being  water  and  traces  of  carbonaceous  matter. 

Fire-Damp. — A  miner's  term  for  light-carburetted  hydrogen,  which,  when 
diffused  in  the  atmosphere  of  the  coal- workings  to  the  amount  of  one-thir- 
teenth by  volume,  becomes  explosive. — See  After-damp  and  Choke-damp. 

Fire-Opal,  or  Girasol,  a  fine  lustrous  variety  of  Opal,  which  see. 

Fire-Stone. — Any  stone  that  stands  heat  without  injury  ;  generally  ap- 
plied to  certain  cretaceous  and  oolitic  sandstones  employed  in  the  construc- 
tion of  glass  furnaces.  In  geological  classification,  a  calcareo-arenaceous 
member  of  the  Upper  Greensand,  so  called  from  its  yielding  stone  of  this 
description. 

Fissile  (Lat,  fisdlis). — Capable  of  being  split;  applied  to  rocks  which, 
like  clay-slate,  can  be  split  or  divided  in  the  direction  of  the  grain  or  cleav- 
age.— Fissility,  the  quality  or  characteristic  of  admitting  to  be  split  in  thin 
leaves  or  laminae. 

Fissure  (Lat.  fi^sus,  split  asunder). — A  crack,  rent,  or  open  crevice  in 
rocks ;  strata  or  rock-masses  so  rent  are  said  to  ho  fissured. 

Fistulous,  Fistular  {Lat.  fistula,  a  pipe), — Hollow  like  a  pipe  ;  tube-like. 
— Applied  to  the  stems  of  grasses,  vimbelliferous  plants  like  the  hemlock, 
&c. 

Fixed  Air. — A  name  formerly  given  by  chemists  to  carbonic  acid  gas, 
from  its  being  the  air  or  gas  fixed,  as  it  were,  in  lime,  magnesia,  and  the 
alkalies. 
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Flabelldria  (Lat.  flahellum,  a  fan). — A  provisional  genus  intended  to  em- 
brace all  those  broad,  flabelliform,  palm-like  leaves  which  occur  particu- 
larly in  the  Coal-formation  and  Tertiary  lignites. 

Flabelliform  (Lat.  flabellum,  a  fan,  forma,  likeness). — Fan-shaped ;  ap- 
plied to  the  broad  spreading  leaves  of  certain  palms, — such  leaves  being 
found  in  many  lignites  as  well  as  in  the  older  coal-formations. 

Flagstone. — A  quarryman's  term  for  any  fissile  sandstone  which  "beds," 
or  splits  up  into  flags,  like  the  Arbroath  and  Caithness  paving-stone. 
Flaggy. — Applied  to  the  laminar  strata  capable  of  being  split  up. 

Flemi  Coal. — A  peculiar  variety  of  bituminous  coal  occurring  abundantly 
in  the  Belgian  coal-fields.  It  bums  rapidly  with  much  flame  and  smoke, 
not  giving  out  an  intense  heat,  and  having  a  somewhat  disagreeable  odour. 
It  resembles  some  of  the  seams  found  at  Swansea  in  Wales. — See  Coal 
Family. 

Flints  (Sax. ) — The  familiar  as  well  as  technical  term  for  those  siliceous 
nodules  and  concretions  which  occur  so  abundantly  in  the  white  chalk  of 
England,  in  many  limestones  and  other  calcareous  strata.  Flints  are  com- 
posed almost  entirely  of  silex,  with  traces  of  iron,  clay,  and  lime ;  and 
where  lime  is  present  in  any  notable  proportion,  or  when  limestones  be- 
come so  siliceous  as  to  be  incapable  of  conversion  into  quicklime,  the  admix- 
ture is  known  as  Chert.  In  the  chalk  formation,  flints  are  usually  aggre- 
gated round  some  nucleus  of  sponge,  shell,  coral,  or  other  organism  ;  and 
there  is  little  difficulty  in  conceiving  the  silex  to  have  been  originally  in 
solution  in  the  waters  of  deposit,  and  subsequently  segregated  by  some 
chemical  process  into  layers  and  nodules  as  we  now  behold  it.  Being  so 
frequently  collected  round  spongiform  organisms,  it  has  been  ingeniously 
surmised  by  Dr  Bowerbank,  "that  the  geological  office  of  the  Sponges  in 
creation  is  that  of  inducing  the  deposit  of  siliceous  matter  held  in  solution 
in  the  ocean,  just  as  the  Corals  assist  in  the  consolidation  of  the  calcareous 
matter."  Economically,  flint  is  of  considerable  importance,  being  largely 
used  (when  calcined  and  ground)  in  the  manufacture  of  china,  porcelain, 
flint-glass,  and  the  like.  It  is  also  employed,  in  absence  of  other  material, 
as  a  building-stone ;  and  before  the  invention  of  percussion-caps  and  lucifer 
matches,  was  in  universal  use  for  gun-flints  and  fire  production. 

Float-Stone  (Ger.  Schwimmstein). — A  variety  of  earthy  silica,  of  a  coarse 
porous  aspect,  soft  and  often  friable,  and  of  a  yellow  or  greyish-white 
colour.  Being  porous,  it  swims  on  water  till  saturated  ;  hence  the  name, 
float-stone  or  spongiform  qiiariz.  According  to  Ehrenberg  it  consists  chiefly 
of  the  siliceous  coverings  of  infusoria,  and  is  thus  closely  related  to  tri- 
'poli,  polishing-slate,  and  other  earthy  silicas.  An  analysis  by  Schaffgotsch 
gives  85.9  silica,  0.7  alumina,  9.1  carbonate  of  lime,  and  3.3  water. 

Fl6cculent  (Lat.  floccus,  a  lock  of  wool). — Applied  to  solutions  or  mechan- 
ical suspensions  of  impalpable  mineral  matter — the  particles  aggregating 
in  light  cloudy  "  flocks"  during  the  act  of  deposition. 

Flookan  or  Flucan. — A  miner's  term  for  a  soft  clayey  substance  occa- 
sionally found  in  cross-courses  and  slides  ;  a  cross-course  or  transverse 
vein  composed  of  clay.  A  cross-flookan  is  a  slide  or  fissure  filled  with  clay 
which  runs  across  a  lode  and  heaves  it. 

Flora  (Lat.,  the  goddess  of  flowers). — A  convenient  term  for  the  vegeta- 
tion of  any  given  epoch  or  area— as  "  the  flora  of  the  coal-measures" — "  the 
flora  of  South  America."  As  the  plants  of  a  country  or  epoch  constitute 
its  Flora,  so  the  animals  constitute  its  Fauna. 

168 


\ 


FLO  —  FOL 

I'  Flos-ferri  (literally,  flower-of-iron).— A  fine  radiated  or  coralloid  variety 
of  arragonite,  common  in  the  iron  mines  of  Styria,  and  also  in  some  lime- 
stone beds.  Known  also  as  Needle-spar ;  and  differs  from  Satin-spar,  which 
\fi  a  fine  fibrous  silky  variety  of  the  same  mineral. — See  A  iTagonite. 
:  Fldtz  (Ger.) — A  term  applied  by  Werner  to  the  secondary  strata,  because 
they  were  Jlotz,  or  flat-lying,  compared  with  the  primary  and  transition 
i^rpcks. 

^^Hfluor-Spar  (Lat.  fluere,  to  flow  ;  so  called  from  being  used  as  a  flux).— 
I^^Buate  of  lime,  or  fluoride  of  calcium,  consisting  of  67.75  lime,  and  33.25 
fluoric  acid.  It  occurs  chiefly  in  veins  either  crystallised  in  cubes,  foliated, 
in  granular  crystalline  masses,  or  compact  and  earthy.  Its  colours  are 
various,  the  more  common  being  violet-blue,  honey-yellow,  green,  and 
purplish-blue  passing  into  red.  Beautiful  crystals  are  found  in  the  lead 
mines  of  Alston  Moor  and  Derbyshire,  and  the  concretionary  crystalline 
masses  of  Castleton  in  Derbyshire  (known  as  Blue- John  ov  Derbyshire-spar) 
are  wrought  into  various  ornamental  articles. 

Fliiviatile  (Lat.  Jluvius,  a  running  river). — Belonging  to  a  river;  pro- 
duced by  river  action  ;  growing  or  living  in  fresh-water  rivers. 

Fluvio-marine  (Lat.  flavins,  a  river,  and  vmre,  the  sea).— Applied  to  stra- 
tified deposits  which  seem  to  own  a  mixed  river  and  sea  origin  ;  in  other 
words,  to  deposits  brought  into  the  sea  by  river- ciirrents,  loaded  with  the 
detritus  of  the  land  :  hence  the  occurrence  in  the  same  beds  of  terrestrial, 
fresh-water,  and  marine  remains. 

Flux  {hut.  fluere,  to  flow). — In  Chemistry  and  Metallurgy,  any  substance 
added  to  facilitate  the  fusion  of  metals  or  minerals.  Alkaline  fluxes  are 
generally  employed  ;  they  render  the  earthy  mixture  fusible  by  converting 
it  into  glass.  Salts  of  potash  and  soda,  lime,  borax,  and  the  like,  are  well- 
known  fluxes. In  Hydrography,  the  flow  of  the  tidal  wave — the  Flux 

being  the  rise,  the  Reflux  the  ebb  of  the  tide. 

Flysch. — A  provincial  Swiss  term  for  a  series  of  tertiary  strata  consist- 
ing of  dark-coloured  slates,  marls,  and  fucoidal  sandstones  immediately 
overlying  the  nummulitic  limestone.  According  to  Lyell,  the  flysch  occu- 
pies a  middle  place  in  the  Eocene  or  older  Tertiaries. 

Foliated  (Lat.  folium,  a  leaf). — Resembling  a  leaf;  composed  of  thin 
leaf-like  layers.  Thus  certain  shells  are  said  to  be  foliated,  when  their 
surfaces  are  covered  with  leaf-like  projections,  as  the  rose-bush  murex ; 
the  substance  of  a  shell  is  also  said  to  be  foliated  when  composed  of  thin 
flat  layers  overlapping  each  other,  as  in  the  oyster;  and  we  speak  of 
foliated  r/ypsuni,  when  the  texture  is  scaly  or  leafy,  and  not  granular  or 
compact. 

Foliation  (Lat.  folium,  a  leaf).— In  Botany,  the  manner  in  which  the 
young  leaves  of  plants  are  arranged  in  the  leaf-bud;  synonymous  with 
vernation.  In  Geology,  the  laminae  or  plates  into  which  gneiss,  mica- 
schist,  and  other  crystalline  rocks  are  divided.  "  Cleavage,"  says  Mr 
Darwin,  "maybe  applied  to  those  divisional  planes  which  render  a  rock 
fissile,  although  it  may  appear  to  the  eye  quite  or  nearly  homogeneous ; 
foliation  may  be  used  for  those  alternating  layers  or  plates  of  different 
mineralogical  nature,  of  which  gneiss  and  other  metamorphic  schists  are 
composed."  The  subject  of  foliation  has  given  rise  to  a  great  deal  of 
unsatisfactory  speculation  and  hypothesis,  some  associating  the  pheno- 
menon with  cleavage,  contending  that  the  planes  of  both-  are  generally 
coincident,  and  attempting  to  account  for  both  by  the  same  metamorphic 
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process ;  while  others  maintain  that  foliation  is  identical  with  the  lines 
of  bedding,  and  is  a  structure  conferred  on  stratified  rocks  by  their 
original  deposition.  While  leaning  to  the  latter  hypothesis,  Sir  Charles 
Lyell,  at  the  same  time,  "  fully  admits  that  the  alternate  layers  of  quartz, 
or  of  mica  and  quartz,  of  felspar,  or  of  mica  and  felspar,  or  of  carbonate 
of  lime,  are  more  distinct  in  certain  metamorphic  rocks  than  the  ingre- 
dients composing  alternate  layers  in  most  sedimentary  deposits,  so  that 
similar  particles  must  be  supposed  to  have  exerted  a  molecular  attraction 
for  each  other,  and  to  have  congregated  together  in  layers  more  distinct 
in  mineral  composition  than  before  they  were  crystallised." 

Foralites  (Lat.  foro,  I  bore).— Applied  to  certain  tube-like  markings 
which  occur  in  sandstones  and  other  strata,  and  which  seem  to  have  been 
the  burrows  of  annelids,  having  the  habits  of  the  common  lob-worm. 

Foraminifera  (Lat.  foramen,  an  orifice,  and  fero,  I  bear). — The  name 
given  by  d'Orbigny  to  a  group  of  minute,  many-chambered  shells,  or 
rather  many-celled  organisms — the  calcareous  cells  of  which  are  pierced, 
like  a  sieve,  with  numerous  pores  or  foramina.  The  foraminifera  were 
supposed  by  d'Orbigny  to  be  cephalopods,  but  more  recent  observ^ation 
has  shown  that  they  are  not  mollusca,  but  compound  Protozoa,  whose 
cellular  aggregation  produces  the  many-chambered  aspect  in  question — 
the  numerous  pores  being  for  the  protrusion  of  their  delicate  filaments. 
They  occur  in  rocks  of  all  formations,  from  the  Silurian  upwards — their 
microscopic  remains  constituting  the  greater  bulk  of  the  Chalk  and 
Tertiary  limestones.— See  Rhizopoda  and  Polythalamia. 

Forest  Marble. — An  argillaceous  laminated  shelly  limestone,  alternating 
with  clays  and  calcareous  sandstones,  and  forming  one  of  the  upper 
portions  of  the  Lower  Oolite.  It  derives  its  name  from  Whichwood  Forest 
in  Oxfordshire,  where  the  finer  bands  are  quarried  as  a  marble. — See 
Oolite. 

Formation. — "The  term  'formatioii*"  says  Lyell,  ''expresses  in  Geology 
any  assemblage  of  rocks  which  have  some  character  in  common,  whether 
of  origin,  age,  or  composition.  Thus,  we  speak  of  stratified  and  unstrati- 
fied,  fresh-water  and  marine,  aqueous  and  volcanic,  ancient  and  modern, 
metalliferous  and  non-metalliferous  formations."  In  this  wide  sense,  how- 
ever, the  word  is  often  loosely  and  inaccurately  used  ;  and  when  speaking 
of  the  stratified  rocks,  it  is  better  to  restrict  the  term  to  such  an  assem- 
blage of  strata  as  are  connected  by  mineral  composition,  by  unbroken 
succession  in  point  of  time,  and  by  continuity  of  fossil  species.  In  this 
sense  we  have  such  assemblages  as  the  "  Chalk  formation,"  "Coal  forma- 
tion," &c.,  whose  members,  though  differing  in  minor  particulars,  have 
evidently  been  formed  or  deposited  under  a  continuance  of  similar  condi- 
tions. 

Fossil  (Lat.  fossus,  dug  up). — Literally  anything  dug  out  of  the  earth  ; 
but  now  restricted  by  Geologists  to  "  organic  remains,"  or  the  remains  of 
plants  and  animals  imbedded  in  the  earth's  crust,  and  more  or  less  altered 
in  structure  and  composition  by  mechanical  and  chemical  agencies.  When 
these  remains  are  only  partially  petrified,  and  occur  in  superficial  or  recent 
deposits,  the  term  suh-fossil  is  employed. 

Fossiliferous  (Lat.  fossUis,  and/ero,  I  bear). — Applied  to  rocks  and  rock- 
systems  containing  organic  remains,  in  contradistinction  to  7ion-fossll- 
iferous,  or  those  which  contain  no  such  relics. 
Fossil-Paper,  Fossil- Wool,  FossH-Flax,  Fossil-Cork,  &c.— Familiar  terms 
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applied  to  certain  varieties  of  amianthus,  according  as  these  appear  in 
thin  papery  flakes,  mfiax-like  fibres,  in  loose  woolly  floes,  or  in  tough  cork- 

■e  fragments. — See  ASBESTOS, 

Possilisdtion,  Fossilised,  &c. — The  conversion  of  vegetable  and  animal 
remains  into  fossils,  by  impregnation  with  mineral  or  metallic  matter. — 
See  Petrifaction. 

Fracture  {lja,t.  fractiis,  broken), — When  a  mineral  breaks  up  into  deter- 
minate forms  with  smooth  regular  surfaces,  such  surfaces  are  said  to  con- 
stitute its  cleavage;  but  when  a  rock  or  mineral  breaks  up  irregularly 
under  a  blow  of  the  hammer,  the  appearance  of  the  fresh  surface  so 
exposed  is  termed  its  fracture.     Thus  the  fracture  is  said  to  be  even  when 

K forms  a  face  or  plane  of  some  extent ;  uneven,  when  the  surface  is  rough 
id  unequal ;  conckoidal  or  shell-like,  when  concave  on  one  side  and 
nvex  on  the  other ;  splintery,  when  the  surface  presents  the  appearance 
numerous  thin-edged  scales  ;  and  hackly,  when  covered  with  numerous 
arp  points  or  inequalities. 
Fragmentary  (Lat,  fragmentum,  a  chip  or  portion  broken  off,  from 
aiigo,  I  break). — Applied  in  Geology  to  rock-masses  composed  of  the 
fragments  or  debris  of  other  rocks  ;  rocks  not  homogeneous  in  texture  ; 
nearly  synonymous  with  breccias  or  breccio-conglomerates,  which  see, 

Frangibility .  —  In  Geology,  the  degree  of  facility  with  which  a  rock 
yields  to  the  hammer. 

Freestone. — Any  rock  which  admits  of  being  freely  cut  and  dressed  by 
the  builder  ;  generally  applied  in  Scotland  to  the  varieties  of  sandstone. 

Freshet. — A  river-flood  or  inundation,  occasioned  by  the  sudden  melting 
of  the  ice  and  snow  in  spring ;  the  predominance  of  fresh- water  in  tidal 
estuaries,  during  periodical  rain-falls  and  land-floods. 

Friable  (Lat.  frio,  I  grind  or  crumble). — Easily  broken  into  small  pieces; 
easily  crumbled  or  reduced  to  powder.    The  opposite  of  tough  or  tenacious. 

Fringing-reefs. — A  class  of  coral-reefs,  known  also  as  "  shore-reefs," 
from  their  fringing  or  encircling  islands  at  a  moderate  distance  from 
shore,  "  They  differ  from  barrier  reefs,"  says  Darwin,  "in  not  lying  so 
far  from  shore,  and  in  not  having  within  a  broad  channel  of  deep  water." 
The  reefs  which  fringe  the  island  of  Mauritius  form  a  good  example  of  the 
class. — See  Coral  Reefs. 

Frith  (Lat.  f return). — An  arm  of  the  sea,  as  the  Frith  of  Forth,  the 
Frith  of  Tay,  &c.  Originally  applied  to  any  strait  narrow  passage,  or 
inlet. 

Frond  (Lat,  frons,  a  branch),  — In  Botany,  the  term  applied  to  the  foli- 
aceous  or  leaf-like  part  of  Ferns  and  other  flowerless  plants.  The  frond 
dift'ers  from  a  true  leaf  both  in  structure  and  function,  and  combines  as  it 
were  branch,  leaf,  and  fructification  in  one  organ, — See  Fern, 

Frost  (Sax.) — In  Meteorology,  the  freezing,  or  conversion  into  ice,  of 
water  and  watery  vapours  by  the  influence  of  cold.  In  ordinary  circum- 
stances water  passes  into  ice  when  the  temperature  of  the  air  falls  to  32° 
of  Fahrenheit ;  but  as  the  cold  increases  the  frost  becomes  more  intense, 
and  substances  (such  as  oils,  mercury,  &c.)  which  remained  liquid  at  32°, 
gradually  lose  their  caloric  and  pass  into  the  solid  state.  As  a  Geological 
agent,  frost  exerts  a  purely  mechanical  influence,  but  this  influence  is  of 
prime  importance  in  disintegrating  rocks  and  soils,  moulding  the  contour 
of  mountains,  and  assisting  in  the  dispersion  of  boulders  and  other  debris, 
not  only  from  higher  to  lower  levels,  but  from  the  land  over  the  bottom 
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of  the  ocean.  Thus,  the  rain  and  moisture  that  enter  the  fissures  of  cliffs, 
and  between  the  particles  of  all  rocky  matter,  are  often  frozen  during 
winter,  and  in  this  state  of  ice  expand  and  force  apart  these  rocks  and 
particles.  When  thaw  comes,  the  particles,  having  lost  their  cohesion,  fall 
asunder ;  and  thus,  under  all  latitudes  and  at  all  altitudes,  where  frost 
occurs,  vast  waste  is  every  winter  effected — and  this  in  proportion  to  the 
intensity  of  the  cold,  which  may  range  from  freezing  to  60°  below  freezing, 
and  according  to  the  rapidity  and  frequency  of  the  alternations  from  fresh 
to  freezing.  It  is  also  by  the  action  of  frost  that  avalanches,  glaciers,  and 
icebergs  are  formed  on  mountains  above  the  snow-line  and  in  arctic 
regions  :  the  avalanche  of  snow  and  ice,  which,  losing  its  coherence,  is 
launched  from  the  mountain-side,  carrying  masses  of  rock  and  soil  and 
trees  before  it — the  glacier,  or  ice-lake,  that  gathers  in  the  mountain-glen 
above,  and  slowly  grinds  its  way  to  the  valley  below,  smoothing  the  rocks 
in  its  passage,  and  leaving  as  it  melts  away  its  lateral  and  terminal  ridges 
of  gravel  and  debris,  technically  termed  "  moraines"— and  the  iceberg 
detached  by  fracture  from  the  projecting  glacier  of  some  arctic  shore,  that 
floats  its  burden  of  rock  and  gravel  to  warmer  latitudes,  there  to  drop 
them  as  it  melts  away  on  the  bottom  of  the  ocean.  In  the  study  of  frost- 
operations,  whether  among  the  cliffs  and  gorges  of  mountains  like  the 
Alps  and  Himalayas,  or  along  the  shores  of  the  Arctic  Ocean,  the  observer 
discovers  at  once  an  important  cause  of  present  change  and  a  key  to  the 
solution  of  some  of  the  most  interesting  of  geological  problems. — See  Ice, 
Iceberg,  &c. 

Fucoides  (fucus,  sea- weed,  and  eidos,  likeness).— The  generic  term  for  any 
fossil  fucus  or  fucus-like  organism  of  unknown  affinity. 

Pucoids  {fucus,  sea-weed,  and  eidos,  likeness). — Fucoids,  or  fucus-like 
impressions,  occur  in  strata  of  every  epoch,  from  the  lower  Silurians 
to  the  upper  tertiaries.  Such  terms,  therefore,  as  "  fucoidal  sandstones," 
"  fucoidal  shales,"  &c.,  are  not  unfrequent  in  geological  descriptions. 

Fulgurite  or  Fiilgorite  (Lat.  fulgur,  lightning). — Any  rocky  substance 
that  has  been  fused  or  vitrified  by  lightning.  More  strictly  applied  to  a 
bore  or  tube  produced  by  the  passage  of  lightning  into  a  sandy  soil,  which 
it  sometimes  penetrates  to  a  depth  of  twenty  feet,  fusing  and  vitrifying 
the  sand  and  gravel  in  its  downward  progress.  Fulgorltes  are  occasionally 
dug  up  in  the  sandy  plains  of  Silesia  and  Eastern  Prussia. 

Fuller's  Earth. — A  term  applied  to  certain  soft  unctuous  clays  of  the 
oolite  and  chalk  systems,  from  their  being  employed  in  the  fulling  of 
woollens.  Any  clay  of  sufficiently  fine  texture,  and  containing  from  20  to 
30  per  cent  of  alumina  (which  is  the  active  grease-absorbent)  will  serve  as 
a  fuller's  earth.  So  important  at  one  time  was  this  earth  to  the  Avoollen 
manufacture  of  England  that  its  exportation  was  prohibited  by  act  of  Par- 
liament. Its  place  is  now  mainly  supplied  by  soap  and  other  detergents, 
though  considerable  quantities  are  still  dug  and  prepared  for  the  fuller 
in  Surrey  and  Bedfordshire.  In  Geological  classification  the  term  is  ap- 
plied to  an  argillaceous  stratum  ("the  Fuller's  Earth")  which  lies  between 
the  Great  and  Inferior  Oolites,  near  Bath. 

Fumar6le  (Ital.  funiare,  to  smoke). — An  opening  or  orifice,  in  a  volcanic 
district,  from  which  eruptions  of  smoke  and  other  gaseous  fumes  are 
emitted. 

Fiingia,  Fiingidse. — A  genus  and  family  of  single  lamellated  corals,  so 
called  from  the  resemblance  of  their  stony  structure  to  that  of  a  fungus  or 
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mushroom.  They  are  of  a  depressed  form,  have  the  under  surface  scab- 
rous, and  are  divided  above  by  numerous  lamellae  or  plates,  which  radiate 
from  a  central  oblong  depression.  The  original  genus  Fungia  of  Goldfuss 
is  now  broken  up  into  m  icralacia,  a  form  peculiar  to  the  chalk  and  green- 
sand,  anahacia  to  the  oolite,  and  palceocyclus  to  the  Silurian  system. 

Fungoid,  Fungiform  (Lat.  fungus,  a  mushroom,  and  eidos,  likeness). — 
Applied  to  nodular  excrescences  and  petrifactions  which  resemble  the 
clustering  tubercular  growth  of  the  fungus  ;  also  to  single  structures  {e.g. 
certain  corals)  which  resemble  the  mushroom  in  form. 

Fusible  Metal. — An  alloy  of  eight  parts  of  bismuth,  five  of  lead,  and 
three  of  tin,  which  melts  at  the  boiling-point  of  water  (212°  F.),  and  may 
fused  over  a  candle  in  a  piece  of  stiff  paper,  without  burning  the  paper. 
Fusiform  {^lOX.  fu.ms,  a  spindle,  and  forma,  likeness). — Spindle-shajjed  ; 
xickest  in  the  middle,  and  tapering  towards  the  extremities  ;  e.g.  shells  of 
le  genus  Fuaus  or  "  spindle-shell." 

[Fusion  (Lat.  fusus,  melted,  from  fundo,  I  pour  out).  —  The  state  of 
pelting.  Solid  substances,  as  iron,  basalt,  &c,,  when  rendered  fluid  by  the 
)plication  of  heat,  are  said  to  be  in  a  state  of  fusion.  Substances  which 
lit  of  being  melted  are  termed /wsift/e;  those  which  resist  the  action  of 
are  termed  refractory. 
Fusulina  (Lat.,  a  little  spindle). — A  genus  of  foraminiferous  organisms, 
jcurring  in  the  Carboniferous  formation,  and  so  termed  from  their  fusi- 
)rm  shells,  which  are  elongated  transversely — the  cells  being  divided  in- 
amally  by  constrictions.       Regarded  as  the  earliest  and  most  ancient 

of  the  Foraminifera  yet  known. 

Fusus  (Lat.,  a  spindle). — An  extensive  genus  of  gasteropods  belonging 

the  Muricidce  or  Murex  family,  having  a  world-wide  distribution,  and 

occurring  also  in  a  fossil  state  from  the  oolite  upwards.    The  spindle-shell, 

red- whelk  or  huckie  of  our  own  shores,  may  be  taken  as  a  type.     They 

inhabit  sandy  or  muddy  bottoms,  and  have  a  range  from  5  to  70  fathoms. 
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Gdbbro. — An  Italian  term  for  a  rock  consisting  essentially  of  diallage 
and  felspar ;  the  etiphoiide  of  French  geologists. 

Gad. — In  Mining,  a  pointed  wedge  of  a  peculiar  form,  much  used  in 
Cornwall  for  undergi'ound  purposes;  hence  the  title  "Pick  and  Gad" 
recently  adopted  for  a  mining  periodical, 

Gadolinite. — A  greenish-black  mineral,  occurring  massive,  and  in  granu- 
lar and  prismatic  concretions,  in  granitic  and  felspathic  rocks.  It  is 
named  after  Dr  Gadolin,  who,  in  1794,  discovered  the  earth  yttria  in  speci- 
mens obtained  from  Ytterby  in  Sweden.  According  to  Berzelius,  it  con- 
sists of  45.93  yttria,  24.16  silica,  16.90  protoxide  of  cerium,  11. 34  protoxide 
of  iron,  with  traces  of  magnesia,  lime,  and  glucina.  When  heated,  Gado- 
linite becomes  incandescent,  but  undergoes  no  change  in  weight — a  pro- 
perty which  Rose  ascribes  to  the  liberation  of  specific  heat,  the  quantity 
in  the  mineral  before  and  after  ignition  being  different. 
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Gahnite. — Known  also  as  Automalite ;  a  native  aluminate  of  zinc,  named 
after  its  discoverer,  Gahn. 

Galecynus  (Gr.  gale,  weasel,  and  l:i/on,  dog). — A  term  applied  by  Owen 
to  the  remains  of  a  viverrine  fox,  from  the  fresh-water  tertiary  deposits 
of  CEningen — the  characters  of  the  bones  indicating  a  genus  intermediate 
between  the  polecats  and  dogs  ;  that  is,  mverra  and  canis. 

Galena  (Gr.  galeo,  I  shine). — Native  sulphuret  of  lead;  lead-glance.  So 
called  from  its  blviish-grey  colour  and  metallic  lustre.  Galena  is  the  chief 
ore  of  lead  in  this  country,  occasionally  occurring  in  crystals,  but  most  fre- 
quently massive,  and  disseminated  in  granular,  compact,  or  laminar  aggre- 
gates. It  is  found  in  veins  in  the  crystalline  rocks,  and  abundantly  in  the 
carboniferous  limestone.  It  usually  contains  a  small  proportion  of  silica, 
varying  from  1.03  to  .06  per  cent,  and  very  rarely  amounting  to  1  per 
cent. 

Galeocerdo  (Gr.) — Literally  "  fish-fox  ;"  a  genus  of  sharks  whose  broad- 
based,  sharp,  serrated  teeth  occur  fossil  from  the  Lower  Tertiaries  up- 
wards. 

Gulerltes,  Galeritidse  (Lat.  galea,  a  helmet).— A  genus  and  family  of 
sub-conical,  helmit-shaped  sea-urchins  abounding  in  the  Chalk  formation, 
and  from  their  shape  popularly  known  in  Kent  and  Sussex  as  "  sugar- 
loaves."  In  the  Galeritidce  the  shell  is  high  and  much  inflated,  more  or 
less  conical  above,  and  oblong-oval  at  the  base,  narrowing  towards  the 
hinder  part.  The  ambulacra  are  simple,  never  petalloid ;  the  poriferous 
zones  extend  from  the  summit  to  the  mouth,  which  is  situated  in  the 
centre  of  the  base  ;  the  outlet  near  the  posterior  margin.  One  of  the 
most  abundant  species  is  the  alho-galerus,  so  termed  from  its  fanciful  re- 
semblance to  the  white  conical  caps  of  the  priests  of  Jupiter. 

Galesdurus  (Gr.  gale,  polecat,  and  saurus,  lizard). — A  provisional  genus 
of  Crocodilians,  founded  on  an  entire  cranium  and  lower  jaw,  from  the 
sandstone  rocks  of  Rhenosterberg,  South  Africa ;  and  so  named  by  Pro- 
fessor Owen  from  the  resemblance  of  its  dentition  (which  is  quite  of  a 
mammalian  character)  to  that  of  the  weasels  and  polecats. 

Galionella  (Lat.,  a  small  helmet). — An  abundant  genus  of  Diatoms  or 
microscopic  plant-growths,  so  called  from  the  cylindrical,  globular,  or 
helm-shape  of  their  siliceous  shields.  They  are  free,  but  usually  occur  in 
chains ;  and  aboxmd  in  pools  and  lakes,  as  well  as  in  tertiaiy  marls  and 
other  microphjrtal  earths. 

Gallery. — In  Mining,  a  working  drift  or  level  from  which  the  mineral 
has  been  excavated. 

Gang  or  Gdngue. — The  German  term  for  a  vein  or  lode ;  literally,  a 
course  or  passage. — Gangue,  the  veinstone  or  matrix  in  which  the  metallic 
ore  occurs. 

Gdnglionenra  (Gr.  ganglion,  a  knot,  and  neuron,  nerve).  —  Literally 
*'  knotted-nerves  ; "  a  name  applied  by  Rudolphi  to  the  articulate  and 
molluscous  divisions  of  the  animal  kingdom,  because  characterised  by  a 
ganglionic  type  of  the  nervous  system.  In  the  Articulata  the  ganglia  are 
always  disposed  symmetrically  along  the  middle  line  of  the  body,  and 
brought  into  communication  by  a  double  chord ;  whence  these  have  been 
termed  Homogangliaia.  In  the  Mollusca,  on  the  other  hand,  the  ganglia 
are  dispersed  and  placed  at  a  distance  from  each  other,  and  from  the 
mesial  line,  and  are  frequently  unsymmotrical  in  their  arrangement  j  hence 
these  have  been  termed  Heterogangliata. 
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Gdnister  or  Gannister.  —  The  local  name  of  a  fine  hard-grained  grit 
wliich  occurs  under  certain  coal-beds  in  Derbyshire,  Yorkshire,  and  the 
North  of  England. 

Ganoid,  Gauoidean  (Gr.  ganos,  splendour,  and  eidos,  likeness). — The 
second  order  of  fishes  in  Agassiz'  arrangement.  They  have  angular  scales 
regularly  arranged,  and  composed  of  horny  or  bony  plates,  covered  with  a 
strong  shining  enamel.  The  Gaiioideans  are  chiefly  palaeozoic  and  extinct 
forms  :  the  bony  pike  of  Canada  and  the  sturgeon  are  living  examples. 

Garnet  (Fr.  grenat,  Ital.  granato,  quasi  granum,  a  grain). — In  modem 
systems  of  Mineralogy  the  garnets  constitute  an  extensive  but  extremely 
variable  family,  according  as  lime,  alumina,  iron,  or  similar  bases,  are  asso- 
ciated with  the  silica,  which  composes  about  half  the  mineral.  They  occur 
chiefly  in  mica-schist  and  other  crystalline  strata,  but  are  found  also  in 
granite,  trap,  and  other  igneous  rocks.  The  garnet  proper  appears  in 
dodecahedral  crystals  and  druses,  in  grains,  occasionally  in  thin  subordi- 
nate bands,  or  so  thickly  studding  portions  of  the  gneiss  and  mica-schist 
that  millstones  have  been  made  from  the  mass.  The  colour  of  the  garnet 
is  usually  a  deep  amber-red,  reddish-brown,  or  black,  but  occasionally 
olive-green  passing  into  yellow  ;  its  lustre  is  vitreous  or  resinous  ;  and  it 
is  transparent  in  all  degrees.  Of  the  better-known  varieties  we  may  men- 
tion the  almandine  or  noble  garnet,  of  a  beautiful  columbine-red ;  the 
grossular  or  olive-green  ;  the  Hessonite  or  Cinnamon- stone  ;  the  Colophonite 
or  resinous  garnet ;  and  the  lime,  magnesia,  and  common  iron-garnets  so 
abundant  in  most  localities. 

Gdseous  (Teut.  gas,  air  or  breath). — In  the  form  of  gas  ;  consisting  of 
gas— ^as  being  the  term  applied  to  all  permanently  elastic  or  aeriform 
fluids,  except  the  atmosphere,  which  is  an  admixture  of  two  or  more  gases. 
In  nature  the  gases  play  an  important  part,  and  geologically  speaking,  are 
of  vast  significance.  Some,  like  oxygen  and  carbonic  acid,  are  continually 
corroding,  wasting,  and  forming  new  compounds ;  others,  like  cai'bonic 
acid,  sulphuretted  hydrogen,  and  carburetted  hydrogen,  are  largely  disen- 
gaged from  the  crust  of  the  earth  by  volcanic  vents,  springs,  mines,  and 
other  openings ;  some  again,  as  oxygen,  carbonic  acid,  and  nitrogen,  are 
indispensable  to  vegetable  and  animal  life  ;  while  others,  as  oxygen  and 
hydrogen,  form  permanent  combinations,  as  in  the  rocks  of  the  crust,  the 
atmosphere  that  surrounds  it,  and  the  waters  which  cover  so  large  a 
portion  of  its  surface. 

Gaster6poda  (Gr.  gaster,  the  belly,  and  pous,  podos,  a  foot). — An  exten- 
sive class  of  mollusca  which,  like  the  periwinkle  and  garden-snail,  have  a 
distinct  head,  and  move  by  means  of  a  muscular  foot  attached  to  the 
lower  part  of  the  body  ;  hence  the  term  "  belly-footed,"  Representatives 
of  the  class  occur  in  all  formations,  from  the  silurian  upwards  ;  but  both 
genera  and  species  increase  in  ascending  order.  —  See  tabulations, 
"Animal  Scheme." 

Gastornis  (gaston,  after  M.  Gaston  Plante,  the  discoverer,  and  omiSy 
bird).— A  provisional  generic  term  applied  to  certain  bird  remains  from 
the  eocene  tertiaries  of  Meudon,  near  Paris.  The  leg  and  thigh  bones  are 
the  only  portions  yet  discovered,  and  these  indicate  a  bird  as  large  as  an 
ostrich,  but  more  robust,  and  having  affinities  to  wading  and  aquatic 
orders — that  is,  of  an  extinct  genus  intermediate  between  the  grallatores 
and  cuTsores. 

Gault  or  Golt— A  provincial  term,  and  now  adopted  in  Geology,  for  that 
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series  of  dark-blue  marls  or  calcareous  clays  which  occur  between  the 
upper  and  lower  greensands  of  the  Chalk  formation,  as  developed  in  the 
south  of  England.  It  is  sometimes  known  as  Folkstone  Marl ;  ranges  from 
100  to  150,  or  even  occasionally  to  200  feet  in  thickness ;  and  abounds  in 
marine  shells — ammonites,  hamites,  scaphites,  belemnites,  inocerami,  &c., 
often  in  a  beautiful  state  of  preservation.  When  decomposed,  it  forms  a 
strong  fertile  soil ;  and,  according  to  Mr  Austin,  is  the  main  repository 
of  those  "  phosphatic  nodules "  now  so  highly  prized  by  the  agricultu- 
rist. 

Gavial. — The  Gavial  or  Gangetic  Crocodile  ;  an  existing  genus  and 
species  of  crocodile,  characterised  by  its  prolonged,  slender  snout,  which 
terminates  in  a  cartilaginous  protuberance,  in  which  the  nostrils  are 
situated — by  its  numerous  teeth  of  nearly  equal  size,  throughout  the 
whole  of  the  jaws — and  by  its  hind  feet,  which  are  palmated  to  the  ex- 
tremities of  the  toes.  Slender-snouted  crocodiles  of  closely  allied  forms — 
teleosaurus,  steneosatims,  &c. — occur  in  the  lias,  oolite,  and  wealden. 

Gaylenreuth, — A  village  of  Franconia  in  Germany,  celebrated  for  its 
Bone-Cave,  which  lies  to  the  north-west  of  the  village,  on  the  left  bank  of 
the  Wiesent,  which  has  cut  its  channel  through  the  limestone.  According 
to  Cuviei',  who  examined  large  collections  of  the  bones,  three-fomiihs  of 
them  belonged  to  bears  {ursus  spelceus,  and  pHscus) ;  and  the  remaining  por- 
tion to  hyenas,  tigers,  wolves,  foxes,  gluttons,  and  other  small  camivora. 

Gay-lussite  (after  the  French  Chemist,  Gay  Lussac). — A  mineral  occm-- 
ring  in  the  natron  beds  of  So\ith  America,  in  long  nail-like  transpai'ent 
prisms,  and  consisting  of  34.5  carbonate  of  soda,  33.6  carbonate  of  lime, 
and  30. 4  water.     It  is  slowly  and  partially  soluble  in  water. 

GeMenite. — One  of  the  Scapolite  family  ;  a  mineral  occurring  in  small 
greenish  or  greyish-brown  crystals,  along  with  calc-spar,  in  Mount  Monzoni 
in  the  Fassa  Valley,  and  so  named  after  Gehlen  the  chemist.  It  is  a  ferro- 
silicate  of  alumina  and  lime,  and  closely  related  to  Hiimholdtilite. 

Gem  (Lat.  gemma). — A  general  term  for  any  precious  stone.  In  Miner- 
alogy the  "Gems,"  which  include  the  ruby,  sapphire,  topaz,  emerald,  &c., 
are  usually  erected  into  a  separate  family,  and,  as  Mr  Nicoll  observes, 
*•  notwithstanding  their  diverse  chemical  composition,  must  ever  appear  a 
highly  natural  one,  when  regarded  as  individual  objects.  Their  great 
hardness,  tenacity,  high  specific  gravity  without  the  metallic  aspect,  their 
brilliant  lustre,  transparent  purity  and  vivid  colours, — all  mark  them  out 
as  a  peculiar  distinct  family.  Only  the  diamond,  which  might  naturally 
seem  to  take  the  chief  place  in  this  class,  differs  so  much,  not  only  in 
elementary  composition,  but  in  physical  properties,  that  it  must  be 
assigned  to  a  diverse  place  in  the  system."  Gems  are  usually  spoken  of 
as  natural  and  arlijicial ;  the  latter  being  composed  of  vitreous  "pastes," 
coloured  by  different  metallic  oxides. 

Genus  (Lat.,  kind  or  kindred). — In  Natural  History,  the  word  ge7ms  has 
often  wide,  and  not  well-defined  limits,  but  is  generally  regarded  as 
embracing  such  members  of  a  Family  or  larger  group  as  possess  some 
common  properties,  more  marked  in  them  than  in  the  other  members  of 
the  family.  Thus  the  Canidse  or  Dog-family  embraces  the  dog,  wolf, 
jackal,  fox,  &c.  ;  but  the  dog,  wolf,  and  jackal  are  regarded  as  one  genus, 
canis,  while  the  foxes  are  separated  into  another  genus,  vuipes,  the  points 
of  agreement  between  the  dog  and  wolf  being  more  numerous  and  intimate 
than  between  the  dog  and  fox.     The  other  pennanent  differences  between 
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ihe  individuals  of  the  same  genus  constitute  a  species ;  and  the  accidental 
differences  found  among  the  species  give  rise  to  varieties. 

Geodes  (Gr.  geodes,  earthy). — Originally  applied  to  nodules  of  indurated 
clay  or  ironstone,  hollow  within,  filled  with  soft  earthy  ochre,  or  having  a 
free  nucleus  or  kernel,  which  rattled  when  the  nodule  was  shaken ;  the 
oetites,  or  eagle-stone,  of  the  ancients.   The  term  is  now  generally  employed 
to  denote  all  rounded  nodules  having  internal  cavities,  whether  empty, 
nucleated,  or  lined  with  crystals. 
Ge6g^0Sy  (Gr.  g^,  the  earth,  and  gnosis,  knowledge). — A  term  invented 
[  express  absolute  knowledge  of  the  earth,  in  contradistinction  to  Geology, 
ich  embraces  both  the  facts  and  our  reasonings  respecting  them.     The 
1,  however,  is  seldom  used  by  British  Geologists. 
fGe6gony  (Gr.  g^,  the  earth,  and  gonos,  generation). — Like  cosmogony, 
>gony  consists  in  abstract  speculations  regarding  the  original  formation 
the  earth,  and  is  altogether  distinct  from  the  definite  and  intelligible 
ience  of  Geology. 

Gedlogy  (Gr.  gS,  the  earth,  and  logos,  doctrine). — Embraces  all  that  can 
known  of  the  constitution  and  history  of  ovir  planet.  Its  object  is  to 
examine  the  various  rock-materials  of  which  our  planet  is  composed,  to 
describe  their  appearance  and  relative  positions,  to  investigate  their  nature 
and  mode  of  formation,  and  generally  to  discover  the  laws  which  seem  to 
regtdate  their  arrangement.  As  thus  defined,  the  science  may  be  viewed 
in  three  great  aspects — Descriptive,  Theoretical,  and  Practical ;  Descrip- 
tive Oeology  being  that  which  restricts  itself  to  a  consideration  of  facts  and 
appearances  as  presented  in  the  rocky  crust ;  Theoretical^  that  which 
attempts  to  account  for  the  phenomena,  and  arrange  them  into  a  con- 
nected world-history  ;  and  Practical,  that  which,  guided  in  its  researches 
by  the  other  two,  treats  of  the  mineral  products  of  the  globe,  the  methods 
of  obtaining  them,  and  their  application  to  industrial  or  economic  purposes. 
Geosiurus  (Gr.  g^,  the  earth,  and  satirus,  a  lizard). — A  gigantic  terrestrial 
reptile  of  the  Oolitic  epoch. 

Geoteuthis  (Gr.  g^,  the  earth,  that  is,  fossil,  and  teuthis,  a  squid). — A 
genus  of  fossil  squids  or  calamaries,  whose  short  broad  pens,  pointed 
behind,  and  truncated  in  front,  with  lateral  wings  shorter  than  the  shaft, 
occur  abundantly  and  in  many  species  in  the  clays  of  the  Lias  and  Oolite. 
Besides  the  pe«s  of  this  calamary,  the  ink-bag,  the  muscular  mantle,  and 
the  bases  of  the  arms,  are  preserved  in  the  Oxford  clay.  Some  of  the  ink- 
bags  found  in  the  Lias  are  nearly  a  foot  in  length,  and  are  invested  with  a 
brilliant  nacreous  layer ;  the  ink,  like  that  of  the  recent  analogues,  forming 
excellent  sepia.  It  is  difl&cuit  to  understand  how  these  ink-bags  were  pre- 
served, as  the  existing  calamaries  "  spill  their  ink"  on  the  slightest  alarm  ; 
unless  we  suppose,  with  Dr  Buckland,  that  their  possessors  were  instan- 
taneously enveloped  in  the  muddy  deposit  that  now  entomjas  them. 

Gervillia  (dedicated  to  M.  Gerville,  a  French  naturalist). — A  genus  of 
the  Aviculidse,  or  wing-shells,  found  fossil  in  many  species,  from  the  Car- 
boniferous system  to  the  Chalk  inclusive.  Shell  like  avicula  ;  elongated, 
anterior  ear  small,  posterior  ear  wing-like ;  area  long  and  flat,  cartilage 
pits  several  wide  apart ;  hinge-teeth  obscure,  diverging  posteriorly. 

Geyser. — An  Icelandic  term  for  the  intermittent  boiling- springs,  or 
spouting  fountains,  which  occur  in  coimection  with  the  volcanic  pheno- 
mena of  that  island.  ''These  intermittent  hot  springs  occur  in  a  district 
situated  in  the  south-western  division  of  Iceland,  where  nearly  one  him- 
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dred  of  them  are  Said  to  break  out  within  a  circle  of  two  miles.  They 
rise  through  a  thick  covering  of  lava,  which  may  perhaps  have  flowed 
from  Mount  Hecla,  the  summit  of  that  volcano  being  seen  from  the  spot, 
at  the  distance  of  more  than  thirty  miles.  In  this  district  the  rushing  of 
water  is  sometimes  heard  in  chasms  beneath  the  surface  ;  for  here,  as  on 
Etna,  rivers  flow  in  subterranean  channels  through  the  porous  and  caver- 
nous lavas.  It  has  more  than  once  happened,  after  earthquakes,  that 
some  of  the  boiling  fountains  have  increased  or  diminished  in  violence  and 
volume,  or  entirely  ceased,  or  that  new  ones  have  made  their  appearance 
— changes  which  may  be  explained  by  the  opening  of  new  rents,  and  the 
closing  of  pre-existing  flssures.  Few  of  the  geysers  play  longer  than  five 
or  six  minutes  at  a  time,  and  the  intervals  between  their  eruptions  are  for 
the  most  part  very  irregular.  The  Great  Geyser  rises  out  of  a  spacious 
basin  at  the  summit  of  a  circular  mound,  composed  of  siliceous  incrusta- 
tions, deposited  from  the  spray  of  its  waters.  The  diameter  of  this  basin 
in  one  direction  is  fifty-six  feet,  and  forty-six  in  another.  In  the  centre  is 
a  pipe  seventy-eight  feet  in  perpendicular  depth,  and  from  eight  to  ten 
feet  in  diameter,  but  gradually  widening  as  it  rises  into  the  basin.  The 
inside  of  the  basin  is  whitish,  consisting  of  a  siliceous  crust,  and  perfectly 
smooth,  as  are  likewise  two  small  channels  on  the  sides  of  the  mound, 
down  which  the  water  escapes,  when  the  bowl  is  filled  to  the  margin. 
The  circular  basin  is  sometimes  empty,  but  it  is  usually  filled  with  beauti- 
fully transparent  water  in  a  state  of  ebullition.  During  the  rise  of  the 
boiling  water  in  the  pipe,  especially  when  the  ebullition  is  most  violent,  and 
when  the  water  is  thrown  up  in  jets,  subterranean  noises  are  heard,  like  the 
distant  firing  of  cannon,  and  the  earth  is  slightly  shaken.  The  sound  then 
increases,  and  the  motion  becomes  more  violent,  till  at  length  a  column  of 
water  is  thrown  up,  with  loud  explosions,  to  the  height  of  one  or  two 
hundred  feet.  After  playing  for  a  time  like  an  artificial  fountain,  and 
giving  off  great  clouds  or  vapour,  the  pipe  or  tube  is  emptied,  and  a 
column  of  steam  rushing  up  with  amazing  force,  and  a  thundering  noise, 
terminates  the  eruption.  If  stones  are  thrown  into  the  crater,  they  are 
instantly  ejected  ;  and  such  is  the  explosive  force,  that  very  hard  rocks 
are  sometimes  shivered  by  it  into  small  pieces.  Henderson  found  that, 
by  throwing  a  great  quantity  of  large  stones  into  the  pipe  of  Strockr,  one 
of  the  geysers,  he  could  bring  on  an  eruption  in  a  few  minutes.  The  frag- 
ments of  stone,  as  well  as  the  boiling  water,  were  thrown  in  that  case  to  a 
much  greater  height  than  usual.  After  the  water  had  been  ejected,  a 
column  of  steam  continued  to  rush  up  with  a  deafening  roar  for  nearly  an 
hour ;  but  the  geyser,  as  if  exhausted  by  this  effort,  did  not  send  out  a 
fresh  eruption  when  its  usual  interval  of  rest  had  elapsed," — {LyelT s  PHn- 
ciples,  as  condensed  from  Barrow,  Henderson,  Mackenzie,  and  others  who 
have  visited  Iceland. )  Various  theories  have  been  proposed  to  account  for 
the  phenomena  of  the  geysers,  but  that  proposed  by  Sir  G,  Mackenzie, 
and  which  connects  the  intermittent  eruptions  of  steam  and  water  with 
the  formation  and  expansion  of  steam  in  caverns  and  fissures  in  the  lava 
beneath,  is  that  which  is  generally  accepted.  It  is  obvious,  if  fissures  and 
caverns  exist,  that  steam  of  a  very  high  pressure  must  be  found  in  them 
by  the  passage  of  the  boiling  waters  along  the  subterranean  channels  ;  and 
as  the  pressure  increases,  the  steam  will  force  itself  forward,  and  escaj^e 
by  the  nearest  opening.  Once  discharged,  it  will  require  some  time  before 
another  supply  can  be  formed  of  the  requisite  pressure  and  temperature. 
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According  to  Mr  Roberts,  all  the  waters  issuing  from  these  springs  are 
highly  charged  with  silica  ;  hence  siliceous  incrustations  and  deposits 
cover  the  adjacent  country  to  the  extent  of  four  leagues,  and  the  streams 
proceeding  from  the  springs  often  resemble  milk  in  appearance,  owing  to 
the  argillaceous  bole  they  take  up  in  their  passage  among  the  siliceous 
concretions  (palagonite  tufa)  and  accumulations. 

Ghauts. — A  term  applied  originally  to  the  narrow  and  difficult  passes  in 
the  mountains  of  Central  Hindostan,  but  has  been  gradually  extended  to 
the  mountains  themselves — viz,  the  Eastern  and  Western  Ghauts,  which 
consist  of  two  great  chains,  stretching  along  the  east  and  west  coasts  of 
the  Deccan. 
Gibhous  (Lat.  gihbus,  bunched,  humped). — Applied  to  forms  that  have 
suddenly  convex,  or  hump-like  external  siirface.     Bossed  ;  abruptly  pro- 
iberant,  like  the  upper  siu-face  of  the  cyprcea  gihhosa  or  hump-backed  cowry. 
Giraffe. — The  tallest  of  known  quadrupeds,  and  now  restricted  to  the 
leserts  of  Africa,  was  once  a  native  of  Europe  and  Asia,  for  fossil  bones  of 
species  of  this  remarkable  ruminant  have  been  found  in  the  upper  terti- 
ries  of  Issoudun  in  France,  and  in  ih3  Siwalik  Hills  in  Hindostan,  asso- 
ciated with  varieties  of  the  Elk,  Deer,  &c. 

Gixasol  (Lat.  gyro,  I  turn,  and  sol,  the  sun). — 'Known  qXbo  a,B  fire-opal ; 
a  transparent  variety  of  opal,  having  a  brilliant  vitreous  lustre,  and  of  a 
bright  hyacinth  red,  particularly  when  turned  towards  the  sun,  or  any 
bright  light :  hence  the  name.  The  finest  specimens  are  strongly  trans- 
lucent and  show  a  faint  bluish  light,  coming  as  it  were  from  the  interior  of 
the  stone. 

Glacier  (Lat.  glades,  ice).  — Applied  to  those  accumulations  of  ice,  or  of 
I  gnow  and  ice,  which  collect  in  the  valleys  and  ravines  of  snowy  mountains 
Hike  the  Alps,  and  which  move  downward  with  a  peculiar  creeping  motion, 
[smoothing  the  rocks  over  which  they  pass,  and  leaving  mounds  of  debris 
[  (moraines),  lateral  and  terminal,  as  they  melt  away.  According  to  Saussure, 
glaciers  are  of  two  kinds — those  formed  in  valleys  and  following  the  wind- 
:  ings  of  their  courses  (the  ice-river),  and  those  formed  in  the  slopes  and 
[higher  peaks  of  the  mountains  in  sheet-like  masses.  In  both,  the  mode  of 
taction  is  almost  identical ;  and  combined  with  the  avalanche  and  iceherg, 
fthe  glacier  is  now,  as  it  has  been  in  ages  past,  one  of  the  most  important 
of  geological  agents.  The  evidence  of  glaciers  in  any  country,  during 
former  epochs,  consists  partly  in  the  polished  and  grooved  surfaces  of  the 
rocks  over  which  they  slid  with  their  impacted  boulders  and  shingle  (these 
scratching  and  grooving  in  the  direction  of  that  movement) ;  and  partly  by 
the  pecviliar  contour  and  composition  of  the  moraines,  which  differ  ma- 
terially from  beds  of  debris  brought  down  by  torrents  and  other  currents 
of  water.  As  glaciers  can  only  be  formed  above  the  line  of  perpetual  conge- 
lation, and  melt  when  they  descend  to  that  level,  important  inferences  as 
to  climate  can  often  be  drawn  from  the  occurrence  of  moraines,  rock- 
groovings,  and  other  kindred  phenomena. 

Glacis  (Fr.)  -A  slope  in  fortification  ;  applied  to  easy  insensible  slopes 
like  those  of  a  harbour-breakwater,  or  the  shingle  piled  on  the  shore  by 
the  force  of  the  waves  ;  less  steep  than  a  talus. 

Glance  (literally,  splendour).  —  A  frequent  term  of  the  earlier  miner- 
alogists, and  applied  to  such  minerals  as  exhibited  a  glancing  or  pseudo- 
metallic  lustre,  as  lead-glance,  iron-glance,  glance-coal,  &c.  The  term  is 
now  seldom  employed. 
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Glance-Coal.- -A  familiar  term  for  anthracite  (whicli  see),  in  allusion  to 
its  semi-metallic  lustre. 

Glass. — The  well-known  silicates  of  potash  and  soda  (quartz-sand  fused 
with  one  or  other  of  these  alkalis) ;  but  which  are  variously  compounded 
to  give  them  colour,  transparency,  toughness,  &c.  Thus  green  or  bottle 
glass  consists  of  the  silicates  of  alumina,  of  the  oxides  of  iron,  magnesia, 
and  potash,  or  soda  ;  flint-glass,  a  silicate  of  potash  and  lead  ;  window- 
glass,  a  silicate  of  soda  and  lime  ;  and  plate-glass,  silicate  of  potash  and 
lime.  In  Mineralogy,  the  term  glass  is  applied  to  several  substances  hav- 
ing a  glassy  appearance,  as  Miiscovi/-glass  or  mica,  tin-glass  or  bismuth, 
glass  of  antimony  or  sulphuret  of  antimony. 

Glaiiberite. — A  rare  crystallised  salt,  occvirring  in  oblique  four-sided 
prisms,  and  consisting  of  51  parts  sulphate  of  soda  and  49  sulphate  of 
lime.  It  is  found  associated  with  rock-salt  in  Spain,  South  America,  and 
other  localities. 

Glauber-Salt  (after  Glauber). — Native  sulphate  of  soda ;  the  sal-mirahile 
of  the  older  chemists.  It  occurs  chiefly  as  an  efflorescence  in  quarries 
and  on  old  walls,  as  in  the  salt-mines  of  Austria,  Spain,  and  other  countries  ; 
it  is  deposited  in  great  abundance  from  the  hot  springs  at  Carlsbad,  and 
is  foimd  in  many  other  mineral  waters  ;  and  is  likewise  procured  from  salt 
springs,  and  forms  a  crust  or  efflorescence  on  the  borders  of  salt  lakes  in 
EgJTpt,  Southern  Russia,  and  other  countries. 

Glaiicolite  (Gr.  glaucus,  bluish-green,  sea-green,  and  lithos). — A  pale- 
blue  or  greenish  variety  of  Labrador  felspar,  from  Lake  Baikal  in  Siberia. 

Glauconie  or  Glauconie  Cray euse.— The  French  term  for  certain  strata 
(bluish  chalky  marls  and  greensands)  which  appear  to  be  on  the  same 
horizon,  and  in  part  the  equivalents  of  our  Upper  Greensand  and  Gault. 

Glaiiconite  (Gr.  glaucus,  bluish -green).  —  A  mineral  forming  small 
round  grains  in  the  greensand  of  England,  France,  Germany,  and  North 
America,  and  very  similar  in  colour,  &c.  to  green-earth,  but  seems  essenti- 
ally a  hydrous  silicate  of  iron  ffrotoxide  and  potash.  In  green-earth,  the 
iron  is  the  state  oi  peroxide. 

Glimmer. — The  term  applied  by  Werner  to  the  several  varieties  of  mica; 
occasionally  used  to  designate  talcose  and  micaceous  compounds. 

Globigerina  (Lat.  gloUis,  a  sphere,  and  gero,  I  carry). — A  genus  of  fora- 
miniferous  organisms,  whose  many-celled  shell  is  turbinated,  cells  sphe- 
roidal, and  the  last,  or  terminal  one,  furnished  with  a  semicircular  aperture 
at  the  umbilical  angle.  Several  fossil  species  abound  in  the  Chalk  and 
in  Tertiary  deposits  ;  and  many  species  still  swarm  in  our  seas. 

Globular  (Lat.  globus,  a  ball).— Round;  applied  to  forms  more  or  less 
spherical.     Olohule,  any  minute  rounded  particle. 

Glossopetra  (Gr.  glossa,  the  tongue,  and  petra,  stone).  —  Literally 
"  tongue-stone  ; "  an  early  term  for  the  flattened  tongiae-shaped  shark's 
teeth,  so  abundant  in  many  of  the  upper  secondary  and  earlier  tertiary  for- 
mations. Known  also  as  Lamiodontes  or  throat- teeth,  and  odontopetrce  or 
teeth-stones. 

Glos86pteris  (Gr.  gloss^  tongue,  and  pteris,  fern). — A  genus  of  Oolitic 
ferns,  so  called  from  their  tongue-shaped  leaves  (which  were  four-parted), 
and  now  known  as  Sagenoptens,  which  see. 

Glucina  (Gr.  glucus,  sweet). — A  rare  earth,  discovered  by  Vauquelin  in 
1798,  and  constituting  nearly  14  per  cent  of  the  emerald  and  beiyl,  which 
owe  to  it  their  fine  green  colour.     It  combines  with  all  the  acids,  and 
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forms,  with  them,  sweetish  salts  :  hence  its  name.  According  to  Sir  H. 
Davy,  it  is  an  oxide  of  gludnum — a  metallic  basis  not  yet  obtained  in  a 
separate  state. 

Gljrphsea  (Gr.  glypM,  sculpture).— A  genus  of  small  lobster-like  crus- 
taceans (Astacidce),  whose  carapaces  occvir  in  the  Oolite  of  England  ;  and 
so  termed  from  the  sculptured  ornamentation  of  their  outer  surfaces. 

Glyptocrinus  (Gr.  glyptos,  sculptured). — A  genus  of  Lower  Silurian  en- 
crinites,  characterised  by  their  highly-ornamented  basal  plates  ;  whence 
the  name. 

Glyptodon  (Gr.  glyptos,  sculptured,  and  odous,  tooth). — So  named  from 
the  deeply-grooved  teeth  ;  a  gigantic  edentate  animal  from  the  upper 
Tertiaries  of  South  America ;  allied  to  the  armadilloes  {Dasypince),  and 
furnished  with  a  carapace  or  coat  of  mail,  formed  of  polygonal  bony  plates, 
united  by  sutiires,  which  constituted  an  impenetrable  covering  for  the 
upper  part  of  the  body.  The  plates  of  this  bony  integument  were  not 
disposed  in  rings  as  in  the  armadillo,  but  were  articulated  to  each  other, 
and  formed  a  tessellated  cuirass  ;  the  tail  was  enclosed  in  a  case  of  this 
kind,  like  a  sword  in  its  scabbard. — See  Dasypus. 

Gneiss. — Originally  a  German  term  for  a  peculiar  granitic-looking  rock 
occurring  at  the  very  base  of  the  so-called  "  Primary  strata ; "  but  now 
applied  not  only  to  the  rock  properly  so  called,  but  to  the  whole  suite  of 
hard,  crystalline  granitoid  schists  which  constitute  the  lowest  portion  of 
the  metamorphic  or  non-fossiliferous  strata.  As  a  rock,  it  occurs  in  three 
main  varieties — viz.  Gneiss  Proper— an  aggregate  of  quartz,  felspar,  and 
mica,  occasionally  garnetiferous ;  Porphyritic  Gneiss  —  the  same  as  pre- 
ceding, with  large  irregular  macles  of  felspar  or  quartz  ;  and  Syenitic 
Gneiss— of  quartz,  felspar,  and  hornblende.  As  a  suite,  or  portion  of  the 
metamorphic  system,  it  consists  of  irregularly  interstratified  schists — 
gneiss,  mica-shist,  quartz-rock,  crystalline  limestones,  &c. — all  of  which 
have  been  subjected  to  less  or  greater  intensity  of  fnetamorphic  action, 
though  originally  deposited  as  muds,  clays,  and  sands.  In  whatever  state 
of  aggregation  the  particles  of  Gneiss  may  have  been  when  originally  de- 
posited, we  know  that  it  is  now  a  hard,  tough,  crystalUne  rock,  exhibiting 
curved  and  flexvu"ed  lines  of  stratification,  and  composed  in  the  main  of 
quartz,  felspar,  mica,  and  hornblende.  Mineralogically  speaking,  it 
differs  from  the  granitic  rocks  with  which  it  is  associated  chiefly  in  this, 
that  while  the  crystals  of  quartz,  felspar,  &c.,  are  distinct  and  entire  in 
granite,  in  gneiss  they  are  broken,  indistinct,  and  confusedly  aggregated. 
There  is  also  this  essential  distinction,  even  where  the  mineral  aspects  of 
the  two  rocks  are  most  alike,  that  the  gneiss  never  sends  out  dykes  and 
veins,  like  the  granite,  into  contiguous  strata ;  nor  does  it  ever  assume 
the  tabular  or  sub-columnar  structiu-e  so  frequent  in  granite— a  structure 
peculiar  to  rocks  which  are  the  products  of  cooling  and  consolidation  from 
a  state  of  igneous  fusion.  In  the  most  granitoid  masses  of  gneiss,  the 
stratified  disposition  is  never  wholly  obliterated  ;  hence  their  fissility  in 
one  direction  as  compared  with  the  indeterminate  and  hackly  fracture  of 
the  true  igneous  granites.  Though  Gneiss  is  thus  (generally  speaking) 
the  oldest  or  lowest  of  the  Primary  strata,  it  may  occur  in  any  system, 
just  as  the  strata  of  that  system  may  have  been  subjected  to  the  necessary 
metamorphic  agency  of  heat  and  other  mineralising  conditions ;  and  so  it 
happens  that  many  of  the  secondary  strata  of  the  Alps  are  as  highly 
crystalline  as  the  primary  schists  of  the  Grampians. 

181 


GNE  —  GON 

Gneissic,  Gneissose. — Having  the  aspect  of  gneiss;  partaking  of  the 
qualities  of  gneiss ;  exhibiting  the  crystaUine  texture  and  foliated  and 
flexured  structure  of  gneiss. 

Gold  (Ger. ) — ^The  most  valuable  and  longest  known  of  the  metals.  It 
occurs  native  in  capillary,  thread-like,  aborescent,  and  moss-like  aggre- 
gates ;  in  plates  and  laminae  ;  and  in  masses  known  as  /je^^itas  and  nuggets. 
Very  frequently  it  is  found  disseminated  in  minute  microscopic  particles 
throughout  the  quartz  or  vein-stone  in  which  it  occurs.  Geologically,  it 
is  distributed  in  veins,  nests,  and  lodes  in  the  primary  and  palaeozoic 
schists,  but  is  most  frequently  found  in  the  sands,  gravels,  and  debris 
which  have  arisen  from  the  waste  and  disintegration  of  these  schists  during 
the  later  Tertiary  and  Post- tertiary  periods.  Thus,  though  worked  in  the 
vein-mines  of  Mexico,  South  America,  the  Rocky  Mountains,  and  Australia, 
the  main  commercial  supply  is  obtained  from  the  auriferous  sands  and 
gravels  of  the  Ural,  Hungary,  Africa,  California,  Brazil,  Australia,  and 
other  gold- yielding  districts  —  the  drift- workings  being  inexhaustible, 
though  capriciously  fertile,  while  the  veins  and  lodes  are  said  to  become 
poorer  the  deeper  they  are  followed.  Gold  is  one  of  the  most  widely- 
disseminated  metals,  being  found  in  every  known  region ;  but  rarely  in 
such  local  abundance  as  to  pay  for  its  search,  collection,  and  preparation. 
It  is  also  frequently  found  in  combination  with  other  metals,  as  palladium, 
rhodium,  and  silver,  but  generally  so  disseminated  as  to  require  skilful 
and  expensive  methods  of  extraction  and  purification. 

As  a  metal,  it  is  characterised  by  its  yellow  colour ;  its  extreme  per- 
manence in  air  and  fire — being  little  tarnished  by  anyamoimt  of  exposure, 
and  melting  at  2016°  Fahr.  ;  its  usual  hardness  is  about  2.6  ;  its  density  or 
specific  gravity  from  18  to  19.4;  its  malleability  is  such  that  it  maybe 
beaten  into  leaves  not  more  than  ^^unuir  of  an  inch  in  thickness ;  and  its 
ductility  so  great  that  one  grain  is  capable  of  being  drawn  out  into  500 
feet  of  wire.  It  readily  forms  alloys  with  other  metals  ;  and  in  coinage  as 
well  as  in  the  arts  it  is  generally  so  alloyed  (with  copper,  silver,  &c.)  to 
improve  its  hardness,  and  so  render  it  better  able  to  resist  the  tear-and- 
wear  of  circulation,  handling,  and  cleaning.  Gold  is  not  acted  upon  by 
the  common  acids  ;  but  chlorine  and  nitro-muriatic  acid  corrode  and  dis- 
solve it,  forming  a  chloride  of  gold,  which  is  soluble  in  water. 

G6mpliolite  (Gr.  gomphos,  nail,  and  lithos).—Ktevva.  applied  by  Bron- 
gniart  to  certain  sandy  conglomerates  of  the  middle  tertiary  epoch  which 
occur  in  vast  thickness  at  the  foot  of  the  Alps  in  the  great  Swiss  valley, 
where  they  are  known  as  Nagelflue,  which  see. 

Gonidster  (Gr.  gonia,  an  angle,  and  aster,  star). — A  genus  of  fossil  star- 
fishes occurring  in  the  Greensand,  Chalk,  and  older  Tertiaries,  and  popu- 
larly known  as  Cushion  Stars.  They  are  characterised  by  their  solid  pent- 
angular bodies,  which  in  some  species  are  obtuse  at  the  angles,  and  in 
others  more  or  less  pointed  and  arm-like.  The  ossicles  of  the  disc  ai-e 
generally  punctated,  and  the  margins  are  provided  with  a  double  series  of 
larger  plates  bearing  granules  or  short  spines. 

Gouiatites  (Gr.  gonia,  an  angle). — A  genus  of  the  Ammonite  family,  so 
called  from  the  angular  or  zigzag  lines  which  mark  the  junctions  or 
sutures  of  its  chambers.  In  the  goniatite  which  ranges  from  the  Devonian 
to  the  Trias,  and  of  which  there  are  about  150  species,  the  shell  is  dis- 
coidal,  sutures  lobed,  lobes  simply  angulated,  siphuncle  dorsal. 

Goui6ineter  (Gr.  gonia,  a  corner,  and  metro ii,  a  measure). — An  instru- 
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ment  for  measuring  angles,  particularly  those  of  crystals.  Two  instru- 
ments have  been  specially  used  for  this  purpose — the  common  or  co7itact 
goniometer  invented  by  Carangeau,  and  the  reflectiru)  goniometer  of  Dr 
Wollaston. 

Gouidpholis  (Gr.  gonia,  comer  or  angle,  and  pholis,  scale  or  scute). — 
Literally  "  Angle-scute  ;  "  a  genus  of  Crocodilians  whose  teeth,  bones,  and 
dermal  scutes  occur  in  the  Purbeck  and  Wealden  strata.  So  termed  from 
the  angular  shape  of  its  scutes,  many  of  which  are  furnished  with  a  lateral 
projection,  which  fits  into  a  corresponding  depression  of  the  adjoining 
scute,  thus  connecting  and  gfiving  great  strength  to  the  dermal  cuirass. 
Popularly  known  as  the  "  Swanage  Crocodile,"  from  the  fine  specimen  now 
in  the  British  Museum,  having  been  discovered  in  the  Purbeck  beds  of 
that  locality  in  1835. 

Crorgonia,  Gorgoniidse  (6?or^07ies,  fabled  personages  whose  heads  bristled 
with  serpents  instead  of  hairs). — A  genus  of  Anthozoan  corals,  so  called 
from  their  branching  flexible  axes  ;  and  popularly  known  as  "  Venus' s 
fans"  and  Sea-fans,"  from  their  spreading  fan-like  forms.  The  Gorgonise 
are  attached  by  a  root ;  have  a  shrub-like  growth ;  consist  of  a  horny, 
flexible  axis  or  central  portion,  which  is  covered  by  a  calcareous  ceU-crust, 
like  the  bark  of  a  tree,  and  often  appear  in  elegant  fan-shaped  or  flabel- 
lated  forms.  A  few  fossil  species  have  been  discovered  in  the  upper  chalk 
of  Maestricht  and  in  Tertiary  strata. 

G6ssan  (in  Cornish  mining). — "A  peculiar  ferruginous  condition,"  says 
Ansted,  "  of  the  top  of  a  lode  near  its  outcrop,  considered  to  be  very 
strongly  indicative  of  the  lode  below.  Some  gossans  are  simply  ferruginous 
quartz,  but  others  are  solid  iron  ore.  Gossans  are  seldom  found  so  deep 
as  30  fathoms.  They  not  unfrequently  have  a  strong  decomposed  or 
ochreous  appearance,  and  sometimes  contain  gold." 

GraUat6re8  (Lat.  "walkers  on  stilts").  The  Waders  or  Stilt-birds; 
a  well-known  order  of  aquatic  birds  frequenting  marshes  and  shallow 
waters,  and  so  named  from  their  being  raised  on  their  long  legs  as  on 
stilts.  The  order  comprises  the  rails,  snipes,  coots,  herons,  stilts,  cranes, 
&c. ;  and  is  represented  in  the  Tertiary  strata  by  remains  having  affinity 
to  the  curlew,  rail,  heron,  and  other  grallatorial  congeners. 

Grammysia  (Gr.  gramm^,  a  line  of  writing,  and  mgs,  a  mussel-shell). — 
A  mussel-like  bivalve  occurring  in  Upper  Silurian  strata,  and  so  named 
liy  de  Verneuil  from  the  strong  transverse  lines  or  furrows  which  cross  its 
calves  from  the  umbones  to  the  middle  of  the  ventral  margin.  Regarded 
as  a  sub-generic  form  of  the  fossU  genus  Myacites. 

Granite  (Lat.  granum,  a  grain). — This  well-known  rock  is  so  termed  from 
its  granular-crystalline  composition  and  aspect.  The  typical  granite  is  a 
compound  of  quartz,  felspar,  and  mica,  arranged  in  distinct  grains  or 
crystals  ;  and  all  rocks  partaking  of  the  character  and  appearance  of 
granite  are  termed  granitic.  The  epithets  granitoid  and  granitifoi^m  are,  on 
the  other  hand,  applied  to  rocks  having  some  resemblance  to  granite, 
though  not  decidedly  of  granitic  nature,  nor  even,  it  may  be,  of  true 
igneous  origin.  The  granitic  rocks,  properly  so  called,  are  all  highly  crys- 
talline ;  none  of  their  crystals  are  rounded  or  water-worn ;  they  present 
no  traces  of  deposition  or  stratification  ;  they  occur  in  the  crust  as  moun- 
tain masses  and  veins,  bursting  through  and  displacing  the  sedimentary 
rocks  ;  and  they  indurate  and  otherwise  alter  (as  all  heated  masses  do)  the 
strata  with  which  they  come  in  contact.     From  these  circumstances  they 
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are  held  to  be  of  igneous  origin  ;  and  as  far  as  geologists  have  been  able  to 
discover,  they  are  the  most  deeply-seated  of  all  rocks— forming,  as  it  were, 
the  floor  or  foundation  for  all  the  superincumbent  formations.  As  the 
earliest  of  igneous  rocks,  they  are  generally  found  associated  with  primary 
and  transition  strata,  tilting  them  up  on  their  edges,  bursting  through 
them  in  dykes  and  veins,  and  variously  altering  their  positions  and  mineral 
character.  Though  occurring  most  abundantly  among  primitive  strata, 
granitic  outbursts  may  be  found  among  rocks  of  all  ages,  but  certainly  not 
as  a  marked  and  general  feature  of  the  period — the  great  epoch  of  granitic 
intensity  being  that  which  terminated  with  the  deposition  of  the  silurian 
strata. 

Whether  occurring  in  veins  or  mountain-masses,  the  structure  of  granite 
is  irregular  and  amorphous.  In  its  texture  it  varies  from  a  close-grained 
compact  rock  to  a  coarse  and  loose  aggregation  of  primary  crystals.  In 
the  composition  of  granitic  rocks  there  is  also  considerable  variety.  Thus, 
ordinary  granite  is  composed  of  crystals  of  felspar,  quartz,  and  mica  ;  when 
the  dark  glassy  mineral  called  hornblende  takes  the  place  of  the  mica,  the 
rock  is  known  by  the  name  of  syenite  (from  Syene  in  Upper  Egypt) ;  and 
when  both  mica  and  hornblende  are  present,  the  compound  is  known  as  a 
syenitic  granite.  Occasionally  talc  supplants  the  mica,  and  then  the  ad- 
mixture of  felspar,  quartz,  and  talc  is  known  by  the  name  of  2^otogine 
(literally,  first-formed) — a  term  by  no  means  happily  chosen,  as  many  of 
these  talcose  granites  (like  those  of  the  Alps)  occur  in  connection  with 
rocks  of  secondary  formation.  The  term  hypersthenic  granite  is  applied  to 
an  admixture  of  quartz  and  hypersthene,  with  scattered  flakes  of  mica ; 
and  graphic  granite  is  a  binary  compound  of  felspar  and  quartz— the  quartz 
being  disposed  through  the  felspar  matrix  like  the  lines  of  Arabic  writing 
— hence  the  name.  Another  fine-gi'ained  compound  of  felspar  and  quartz, 
with  minute  scales  of  mica,  is  known  by  the  name  of  pegmatite  (pegma, 
compacted) ;  and  porphyritic  granite  is  the  term  employed  when,  in  addi- 
tion to  the  crystals  composing  the  general  mass  of  the  rock,  there  are  in- 
discriminately mingled  through  it  larger  and  independent  crystals  of 
felspar. 

Besides  the  preceding  there  are  other  granitic  compounds,  in  all  of 
which  felspar,  quartz,  mica,  hornblende,  and  hypersthene  are  the  princi- 
pal ingredients,  and  talc,  steatite,  chlorite,  schorl,  and  actynolite  the 
accidental  or  modifying  minerals.  It  is  customary,  on  this  account,  to 
speak  of  granites  as  hinary,  ternary,  and  qtiaternary,  according  to  the 
number  of  simple  minerals  that  enter  into  their  composition.  Thus  graphic 
granite,  as  composed  of  felspar  and  quartz,  is  a  binary  ;  ordinary  granite 
of  felspar,  quartz,  and  mica,  is  a  ternary  ;  and  syenitic  granite  of  felspar, 
quartz,  hornblende,  and  mica,  is  a  quaternary  compound. — (See  Granit- 
ELLE,  &c.)  There  are,  however,  many  blendings  of  these,  one  into  the 
'  other  ;  and  in  the  same  hill,  or  even  in  the  same  quarry,  we  may  find  some 
half-dozen  varieties  of  granite,  if  distinctions  are  to  be  founded  upon  the 
greater  or  less  abundance  of  any  one  constituent  mineral.  However  com- 
plicated the  mineral  admixtures  of  granitic  rocks,  and  however  varied 
their  aspects,  there  are  several  features  which  they  preserve  in  common, 
and  which  serve  to  distinguish  them  from  the  later  igneous  rocks.  For 
instance,  they  are  more  crystalline,  or  rather  granular-crystalline,  than 
any  other  variety  of  igneous  rock  ;  they  are  never  vesicular,  cellular,  or 
porous,  like  trap  and  volcanic  lavas  ;  they  exhibit  less  structure  than  trap- 

184 


GEA  —  GEA 

i  can  rocks,  being  generally  massive  or  cuboidal,  and  void  of  that  columnar 
■structure  so  common  in  basalts  and  greenstones  ;  they  are  never  amygda- 
loidal  like  traps,  conglomerated  or  brecciated  like  trap-tuffs,  or  scoriaceous 
like  volcanic  tufa.  They  seem  to  have  been  formed  at  greater  depths  or 
under  greater  pressure  than  either  traps  or  lavas  ;  hence  they  are  spoken 
of  as  plutoiiic  in  contradistinction  to  volcanic,  which  may  be  originated 
ider  the  open  air. 

Industrially,  granitic  rocks  are  of  prime  importance  —  the  hard  and 
lose-grained  yielding  the  most  durable  building-stone  for  heavy  struc- 
the  soft  and  decomposable  the  finest  kaolin,  or  china-clay ;  the 
sins  and  vein-stones  such  accidental  minerals  as  felspar,  apatite,  mica, 
leerschaum,  asbestos,  rock-crystal,  tourmaline,  beryl,  and  other  precious 
)nes. 

Granitelle.— A  term  employed  by  Kirwan  to  designate  a  binary  granite, 
granular  aggregate  of  two  ingredients.  Thus  a  compound  of  quartz 
id  felspar  is  a  granitelle  ;  of  quartz,  felspar,  and  mica,  an  ordinary  or 
lormal  granite ;  of  any  other  three  ingredients  than  those  constituting 
ranite,  as  felspar,  quartz,  and  schorl,  or  quartz,  mica,  and  schorl,  a 
ranitine;  and  a  compound  of  more  than  three  ingredients,  a  granilite. 
?he  terms  are  rarely  used  by  modern  geologists. 

Granitic. — Composed  of  granite  ;  having  some  of  the  characteristics  of 
granite  ;  belonging  to  the  granitic  series,  which  comprehends  such  rocks 
as  granite  proper,  graphic  granite,  syenite,  protogine,  pegmatite,  eurite, 
and  many  analogous  porphyritic  compounds. 
Granitoid  (Gr,  eidos,  likeness). — Applied  to  such  rocks  as  have  the  gran- 
lar-crystalline  aspect  of  granite.      Thnis  we  speak  of  the   "granitoid 
ihists,"  meaning  thereby  such  rocks  as  gneiss,  hornblende-schist,  por- 
jhyritic  gneiss,  and  the  like,  which  have  much  the  aspect  of  granite  with- 
)ut  being  so  in  reality. 
Granuldtion  (Lat.  gramtm,  a  grain.)— The  reduction  of  metals  into  grains, 
rops,  or  coarse  powder — generally  accomplished  by  pouring  them  in  the 
ilted  state  into  water. 

Graphic  Granite  (Gr.  grapho,  I  write). — Literally  "  written  granite ;"  a 
Ibinary  compound  of  felspar  and  quartz— the  quartz  being  disposed  through 
|the  felspar  matrix  like  lines  of  Arabic  writing  :  hence  the  name. 

GrdpMte  (Gr.  grajiho,  I  write,  and  lithos,  stone). — Literally  "writing- 
tone  ;  "  and  so  called  from  its  use  in  making  writing-pencils.    Known  also 
plumbago  and  black-lead  from  its  appearance,  though  lead  does  not  at  all 
Renter  into  its  composition.     It  consists  almost  entirely  of  pure  carbon, 
twith  a  small  proportion  of  iron  as  an  admixture,  but  not  in  chemical 
►  union — the  amount  being  from  5  to  9  per  cent.     It  occurs  chiefly  in  pri- 
!  mary  formations,  but  occasionally  in  later  strata  in  the  neighbourhood  of 
ligneous   irruptions.     When   crystallised  it  appears  in  tabular  and  short 
prismatic  crystals,  but  generally  it  is  compact  and  massive,  foliated  or 
rscaly,  and  disseminated  or  occurring  in  vein-like  nests  and  patches.     It  is 
found  in  many  localities — the  purest  in  Britain  being  that  of  Borrowdale  in 
Cumberland,  where  it  is  included  in  a  bed  of  trap  subordinate  to  the  clay- 
slate  of  the  district.     It  is  largely  used  for  making  writing-pencils,  in  the 
fabrication  of  fire-proof  crucibles,  as  a  polishing  material,  &c.  ;  and  has 
been  artificially  produced  by  placing  an  excess  of  charcoal  in  contact  with 
fused  cast-iron. — See  Coal  Family. 
Grdptolites   (Gr.  grajJio,   I  write,  and  litlios,   stone).  —  Characteristic 
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Silurian  zoophytes,  akin  to  the  virgularia  or  sea-pen  of  modem  seas ;  hence 
the  name.  They  consist  of  sessile  polype  cells,  arranged  in  one  or  two 
rows  on  a  flexible  stem,  and  have  been  subdivided  into  three  groups — 
1.  Graptolites  proper,  or  those  having  a  single  row  of  cells  united  to- 
gether at  the  base ;  2.  Rastrites,  those  having  the  cells  placed  —  not 
united — but  placed  at  wide  intervals  along  the  axis  ;  and  3.  Diplograiisxis, 
or  those  having  two  rows  of  united  cells  arranged  along  the  axis,  and  pre- 
senting a  foliaceous  appearance.  The  two  first  groups  seem  related  to 
the  Sertularidce,  the  last  to  the  Pennatido.  and  Virgularia  of  the  present 
day.  There  are  also  others  having  twin  branches,  to  which  the  name 
Didymograpsiis  is  applied  ;  and  the  whole  group  of  these  little  serrated 
fossils  is  usually  distinguished  by  zoologists  as  the  Graptolithina. 

Graptopora  (Gr.  gro.pho,  I  write,  and  pora). — A  rare  form  of  zoophyte 
occurring  in  Lower  Silurian  rocks,  and  interesting  as  showing  a  probable 
connection  between  the  Fenestellidse  and  Graptolites.  It  is  of  homy  tex- 
tiire,  and  appears  in  leaf-like  bundles  of  fine  lines  radiating  from  numer- 
ous central  pores  :  thence  the  name. — See  Phyllograpsus. 

Gravel. — The  familiar  as  well  as  technical  term  for  accumulations  of 
water- worn  rock-fragments,  where  the  pebbles  vary  from  the  size  of  a  pea 
to  that  of  a  hen's  egg.  It  is  generally  composed  of  the  fragments  of  the 
harder  and  more  siliceous  rocks — those  longest  resisting  the  process  of 
attrition.  Accumulations  of  finer  detritus,  whose  particles  are  less  than 
a  pea,  are  known  as  sands  ;  those  whose  fragments  are  larger  than  a  hen's 
egg  are  generally  termed  shingle. 

Gravity,  Gravitation  (Lat,  gravis,  heavy). — The  mutual  tendency  which 
all  bodies  in  nature  have  to  approach  each  other,  with  forces  which  are 
directly  as  their  masses  and  inversely  proportional  to  the  squares  of  their 
distances.  As  a  force  it  is  altogether  independent  of  the  nature  of  the 
substances  on  which  it  acts,  and  influences  alike  the  particles  of  a  fragment 
of  rock,  and  the  spheres  which  constitute  the  systems  of  the  universe. 
This  mutual  tendency  of  all  the  particles  of  matter  to  each  other  is  called 
the  attraction  of  gravitation ;  in  reference  to  any  particular  body,  the 
aggregate  attraction  of  all  its  particles  is  usually  called  simply  its  gravity 
or  weight.  It  is  owing  to  this  force  that  all  heavy  bodies,  when  unsup- 
ported, fall  towards  the  earth,  and  that  in  a  direction  perpendicular  to  the 
level  surface  of  water  ;  or  in  other  words,  in  the  direction  of  the  plumb- 
line,  which  always  points  towards  the  centre  of  the  earth — the  attraction 
of  a  sphere  (as  demonstrated  by  Newton)  acting  in  the  same  manner  as  if 
aU  its  matter  were  condensed  into  a  single  point  at  its  centre.  The  phe- 
nomena of  gravity,  as  manifested  on  and  within  the  earth,  is  usually  spoken 
of  as  terrestrial  gravitation  ;  that  which  has  reference  to  the  mutual  action 
and  reaction  of  the  planetary  bodies  is  denominated  uiiiversal  gravitation. 
Thus  the  oscillations  of  the  pendulum,  and  the  perpetual  tendency  of 
water  to  fall  or  seek  towards  a  lower  level,  depend  on  terrestrial  gravita- 
tion; the  bi-diumal  rise  and  fall  of  the  tides,  and  the  regular  revolutions 
of  the  planets,  are  sustained  by  the  force  of  universal  gravitation.  Owing 
to  the  oblate  or  spheroidal  figure  of  the  earth,  which  makes  the  distance 
between  the  earth's  surface  and  the  centre  less  by  some  13  miles  at  the 
polos  than  at  the  equator,  the  gravity  or  weight  of  body  slightly  increases 
as  we  approach  either  pole.  Thus,  according  to  Newton,  a  body  weighing 
194  lb.  at  the  equator,  would  weigh,  if  transferred  to  the  pole,  195 — and 
proportionally  at  all  intermediate  distances;   so  that  the  attraction  of 
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ravity  becomes  not  only  a  measure  of  weight,  but  a  means  of  determining 
i  !:G  earth's  figure,  by  ascertaining  the  intensity  of  gravitation  at  dift'ereut 
latitudes. 

Gravity,  Specific— The  Specific  Gravity  of  a  body  is  the  ratio  of  its 
weight  to  the  weight  of  an  equal  volume  of  some  other  body  assumed  as  a 
conventional  standard.  In  Britain,  the  standard  usually  adopted  for  solids 
and  liquids  is  distilled  water  at  the  temperature  of  60°  Fahr.,  and  ior  gases 
or  aeriform  bodies,  the  ordinary  air  of  the  atmosphere.  In  either  case  the 
standard  is  regarded  as  unity,  or  equal  to  1.  The  following  list  exhibits 
the  specific  gravities  of  some  of  the  more  important  and  abundant  rocks, 
minerals,  and  metals : — 


Agate 


Ium  1.714 
nber 1.064  to  1.100 
iaethyst.  Common  2.750 
„  Oriental 3.391 
Dianthus 0.315  to  1.000 

Arragonite 2.900 

Asphalt  0.905  to  1.220 

Azure-stone   2.850 

Barytes,  Sulphate  of    4.550 

„       Carbonate  of 4.600 

Basalt 2.421  to  3.000 

Beryl  3.549 

Borax 1.714 

Calcedony   2.600  to  2.650 

Carnelian    2.615 

Chalk  2.000  —  2.255 

Chrj^solite  3.400 

Coals    1.025  to  1.350 

Coral    2.500  —  2.800 

Coi-undum 3.710 

Diamond,  Oriental  3.521 

„        Coloured 3.550 

„        Brazilian 3.444 

Dolomite 2.540  to  2.830 

Emerald 2.600—2.770 

Felspar    2.450  —  2.700 

Galena 6.565—7.786 

Glass,  crown 2.520 

„      green  2.642 

„      flint 2.760  to  3.000 

Graphite 1.987  —  2.400 

Gj-psum,  Compact       1.870—  2.288 
Crystallised  2.311  —  2.900 

Heliotrope 2.629—  3.000 

Honeystone,  Mellite    1.650 

Hornblende    3.250  to  3.830 

Hoi-nstone 2.555—2.810 

Hyacinth    4.000—4.780 

Jasper 2.358  —  2.820 


.2.590    Jet  1.300 

Ironstone    3.000  to  3.575 

Limestone  2.386—3.000 

Magnesia,  Carbonate  2.240 

Malachite   3.572  to  3.994 

Marble 2.500  —  2.700 

Melanite 3.600  —  3.800 

Metals — 

Antimony  6.702 

Arsenic   5.765 

Bismuth 9.880 

Brass   7.809  to  8.400 

Cadmium    8.600 

Chromium 5.900 

Cobalt 8.600 

Columbium 5.600 

Copper    8.900 

Gold,  cast 19.258 

„     hammered 19.361 

Iridium,      „ 23.000 

Iron,  cast   7.248 

„    forged  7.788 

Lead 11.352 

Manganese 8.000 

Mercury    13.598 

Molybdenum 8.600 

Nickel,  cast   8.279 

„      forged  8.666 

Osmium-iridium 19.500 

Palladium 11.800 

Platina,  forged    20.336 

„      wire   21.042 

„      plate  22.069 

Potassium  0. 865 

Rhodium 11.000 

Selenium 4.300 

Silver 10.474 

„    hammered 10.510 

Sodium   0.972 

Steel,  soft  :7.833 
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Metals,  contmued—  Sandstone,  Craigleith 2.250 

Steel,  tempered 7.820  „  Fife 2.100 

Tellurium    5.700  to  6.110  „         Glasgow 2.156 

Tin  7.295  „         Derbyshire 2.628 

Tungstein 17.400  „  Newcastle 2.229 

Uranium     9.000    Sapphire,  Oriental    4.200 

Zinc 6.200  to  7.200    Schorl 2.922  to  3.450 

Mica 2.650  —  2.934    Serpentine 2.264—3.000 

Mineral  Tallow 0.780    Slate    2.000—2.200 

Naphtha 0.700  to  0.840    Spar,  Fluor 3.090—3.790 

Nitre   1.900        „     Calc  2.510  —  2.830 

Obsidian     2.370    Sulphur,  native 2.033 

Oolite  2.100  to  2.600  „        fused 1.990 

Opal 1.958-2.110    Talc 2.000  to  3.000 

Pearlstone 2.340    Topaz  4.000—4.066 

Pitchstone 2.000  to  2.700    Tourmaline 3.000—3.680 

Porphyry    2.450—2.950    Tourquoise 2.500—3.000 

Pumice    0.752—0.914    Ultramarine  2.360 

Quartz 2.624  —  3.750     Woodstone 2.000—2.675 

Rock-Crystal 2.580  —  2.888    Zeolite 2.075  —  2.718 

Ruby,  Oriental 4.285    Zircon 4.385—4.700 

Gases. 

Atmospheric  Air  1. 000    Hydrogen,  Sub-carburetted   ...  0. 555 

Carbonic  Acid  1.527  „        Sulphuretted  1.180 

Chlorine 2.500    Nitrogen 1.041 

Hydrogen  0.069    Oxygen   1.111 

„        Carburetted 0.972 

Great  Oolite.  —  The  "Grand  Oolithe"  of  the  French;  a  frequent 
synonym  of  .the  Bath  Oolite,  from  the  great  development  of  its  Oolitic 
limestones  and  freestones  as  compared  with  other  members  of  the  system. 
It  belongs  to  the  lower  section  of  the  system — having  the  Stonesfield  slate 
for  its  base,  and  being  overlaid  by  the  Forest  Marble  and  Cornbrash. 

Green-Earth. — An  earthy  variety  of  chlorite,  occurring  in  various  shades 
of  green,  having  a  greasy  feel,  and  faint  lustre  when  rubbed  with  the  nail. 
It  is  common  in  the  trap-rocks,  occasionally  massive,  but  more  frequently 
filling  amygdaloidal  cavities,  coating  agate  nodules,  or  colouring  the 
sides  of  fissures,  &c.  with  a  thin  streaky  glaze.  The  finer  varieties  f\ir- 
nish  the  mountain-green  of  the  colourman  and  artist. — See  Glauconite. 

Greenockite. — Sulphuret  of  cadmium  ;  one  of  the  blendes,  consisting  of 
77.3  cadmium,  and  22.4  sulphur.  It  occurs  in  poi'phyritic  amygdaloid, 
near  Bishoptown  in  Renfrewshire,  and  is  named  after  its  discoverer  Lord 
Greenock. 

Greensand. — The  lower  portion  of  the  Cretaceous  or  Chalk  system  as 
developed  in  the  south  of  England,  and  so  named  from  its  greenish  colour, 
which  it  owes  to  a  chloritous  silicate  of  iron.  These  sands,  however,  are 
not  unifoi-mly  green,  but  partake  of  ochraceous  and  yellow  tints  ;  present 
various  degrees  of  fineness,  from  compact  sands  to  coarse  nodular  grits ; 
and  not  unfrequently  imbed  cherty  bands,  nodular  sandstones,  and  irre- 
gular deposits  of  fuller's  earth,  fossil  wood,  and  ochre.  In  England  the 
greensand  is  usually  divided  into  Lower  and  Upper,  because  of  the  stiff 
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blue  marly  clays  (gault)  which  occur  about  the  middle  of  the  group  ;  but 
otherwise  there  is  a  great  lithological  similarity  throughout  its  entire 
tliickness,  which  rarely  exceeds  400  or  500  feet.  The  gault  or  golt  (a  local 
term)  is  not  of  great  thickness,  nor  very  regular  in  its  occurrence.  It  is 
a  l)luish  chalky  clay,  which  effervesces  strongly  on  the  application  of  acids; 
is  interstratified  with  layers  of  greensand  ;  and  in  some  localities  holds 
irregular  balls  of  argillaceous  ironstone,  collected  round  ammonites  and 
other  shells.  In  some  districts  the  gault  assumes  a  reddish  tint,  from  the 
iron  it  contains ;  but  in  other  respects  its  composition  is  very  persistent, 
aud  it  rarely  exceeds  80  or  100  feet  in  thickness.  These  three  members— 
the  Upper  Greensand,  the  Gault,  and  the  Lower  Greensand — constitute 
the  Ceriomanien,  the  A'ptien,  and  Neocomien  (in  part)  of  French  geolo- 
gists.—See  Cretaceous  System. 

Greenstone. — A  general  designation  for  the  hard  granular- crystalline 
t^rieties  of  trap,  consisting  mainly  of  felspar  and  hornblende,  felspar  and 
augite,  or  felspar  and  hypersthene.  The  term  has  reference  to  their  green- 
ish or  blackish-green  colours,  and  though  not  very  precise,  these  shades 
very  largely  prevail.  Compared  with  the  Basalts,  the  Greenstones  {whin- 
Stones  of  Scotland)  are  less  compact,  more  granular,  exhibit  distinctly  their 
component  crystals,  often  contain  sulphuret  of  iron,  and  are  usually  mas- 
sive or  tabular  in  their  structure.  It  is  customary  to  speak  of  them  as 
hypersthenic  greenstones,  augitic  greenstones,  &c.,  according  to  the  pre- 
dominating mineral ;  and  as  many  of  them  are  porphyritic  in  their  texture, 
we  have  greenstone  porphynes,  or  porphyritic  greenstones.  Adopting  Conti- 
nental nomenclature,  those  exclusively  composed  of  hornblende  and  fel- 
spar are  termed  diorites ;  those  of  augite  and  felspar,  dolerites.  On  the 
whole,  though  the  trap-rocks  often  differ  little  in  composition,  the  texture 
of  the  Greenstone  is  always  more  granular  or  granitic  than  the  basalts, 
never  earthy  like  the  tuffs  and  wackfes,  vesicular  like  the  amygdaloids,  nor 
glassy  like  the  obsidians  and  pitchstones. 

Grenatite  (Fr.  grenat,  a  garnet). — Prismatoidal  garnet ;  known  also  as 
Staurotide,  Staurolite,  or  Cross-stone,  from  the  peculiar  combination  of  its 
prisms. 

Gres  Bigarre  (Fr.) — Literally  "variegated  sandstone;"  the  equivalent 
of  the  Biuiter  Sandstein  of  Germany,  and  the  Variegated  Sandstones  or  lower 
Trias  of  England. 

Gres  de  Vosges.— The  lowest  member  of  the  Trias  or  Upper  New  Red 
Sandstone  of  France,  as  extensively  developed  in  the  Vosges. 

Greystone. — A  variety  of  trachyte,  of  a  lead-grey  or  greenish  colour, 
and  composed  of  felspar  and  augite — the  felspar  being  more  than  75  per 
cent  of  the  admixture.  "Greystone  lavas,"  says  Lyell,  "  are  intermediate 
between  basaltic  and  trachytic  lavas." 

Greywacke  (Ger.  grauwaci-i). — A  German  term  originally  employed  to 
designate  the  grey-coloured  argillo-arenaceous  beds,  or  coarse  slaty  strata 
of  the  Transition  rocks,  and  subsequently  as  a  name  for  the  entire  transi- 
tion series.  It  is  now  seldom  employed  in  this  sense — the  "transition" 
rocks  having  been  resolved  mainly  into  the  SiluHan,  and  partly  into  the 
CamhrUm  and  Hypozoic  system^^.  It  is  still,  however,  used  to  designate 
the  hard,  gritty,  brecciated,  or  breccio-conglomerate  beds  which  occur  in 
these  formations  ;  and,  as  a  mere  lithological  term  for  these  ancient  grits 
and  breccias,  is  by  no  means  without  its  convenience. 

Griffithides.— One  of  the  three  genera  of  small  trilobites  (Phillipsia, 
189 


GEI  —  GUL 

Griffiiliides,  and  Brachyrrietopus),  the  only  examples  yet  discovered  in  the 
Carboniferous  formation.  Named  after  Sir  E.  Griffiths,  the  original 
expounder  of  the  "Carboniferous  slates,"  or  Lower  Coal  -  Measures  of 
Ireland. 

Crrit. — Any  hard  sandstone  in  which  the  component  grains  of  quartz  are 
less  rounded  or  "  sharper"  than  in  ordinary  sandstones,  is  technically 
termed  a  gnt — as  millstone-grit,  grindstone-grit. 

Grossular,  or  Grossulaire.— The  name  given  by  mineralogists  to  the 
pale  gooseberry-green  varieties  of  translucent  garnet. 

Group. — An  assemblage  of  objects  having  some  resemblance  or  character 
in  common ;  hence  we  speak  of  groups  of  strata,  of  minerals,  of  plants, 
and  of  animals. 

Growan. — A  mining  term  for  decomposed  granite.  "  The  word,"  says 
Ansted,  "  is  old  Cornish,  and  appears  to  have  originally  meant  a  rock  of 
uneven  composition,  whether  a  conglomerate,  a  mere  gravel,  a  decomposed 
porphyritic  rock,  or  solid  granite.  The  expression  soft  growan  is  some- 
times applied  when  the  mineral  is  sandy, 

Gryphsea,  Gryphite  (Lat.  gryps,  a  griffin). — A  sub-genus  of  the  oyster 
family,  abounding  in  the  Lias,  Oolite,  and  Chalk  formations.  It  derives 
its  name  from  the  beak-like  incurved  umbo  of  its  left  or  larger  valve  ;  the 
right  being  small,  opercular-like,  and  concave. 

GrypMte  Limestone.— A  term  occasionally  applied  to  the  limestones  of 
the  Lias,  from  the  marked  predominance  of  the  shells  of  the  gryphcea  in 
that  formation. 

Gudno. — A  Peruvian  term  for  the  well-known  manure  obtained  from  the 
rocks  and  islets  of  the  Pacific,  and  other  rainless  regions,  favourable  to  the 
retention  of  the  ammoniacal  salts  which  constitute  its  principal  value.  It 
consists  mainly  of  the  droppings  of  countless  sea-fowl,  intermingled  with- 
their  skeletons  and  eggs,  the  decomposed  bodies  and  bones  of  fishes,  seals, 
sea-lions,  and  other  marine  creatures  frequenting  these  islands.  Consider- 
ing the  immense  thickness  of  some  guano  deposits  (40,  60,  and  80  feet), 
and  their  necessarily  slow  accumulation,  the  lower  beds,  geologically 
speaking,  must  be  of  vast  antiquity — carrying  us  back  to  the  very  verge  of 
the  current  era. 

Gtilf  Stream.— One  of  the  most  important  and  influential  of  ascertained 
ocean-currents.  It  is  generally  considered  as  "taking  its  rise  in  the  Gulf 
of  Mexico  (whence  its  name),  though  it  may  be  regarded  as  a  continuation 
of  the  mighty  equatorial  current,  which  sets  out  from  the  Western  Coast 
of  Africa,  and,  after  a  course  of  four  thousand  miles,  enters  the  Caribbean 
Sea.  Absorbing  the  sun's  rays  as  it  advances,  it  passes  into  that  magnifi- 
cent indentation  in  the  Mexican  coast  which  serves  as  a  caldron ;  for 
there  its  waters  are  raised  to  the  temperature  of  86".  It  then  sweeps 
through  the  Pass  of  Florida — its  heat  being  9°  more  than  the  ocean  can  lay 
claim  to,  by  reason  of  its  latitude — and  skirts  the  shores  of  North  America, 
until  it  takes  that  remarkable  bend  off  Nova  Scotia  and  Newfoundland, 
which  throws  its  waters  towards  the  coasts  of  Europe.  One  branch  curves 
downwards  and  flits  past  the  Azores  to  the  south  ;  the  other  glides  north- 
ward in  the  direction  of  the  British  Islands  and  the  Polar  Sea.  This 
magnificent  ocean-river  is  supposed  to  be  equal  in  volume  to  three  thou- 
sand Mississippis.  Its  length,  reckoning  from  its  Mexican  head  to  the 
Azores,  is  upwards  of  three  thousand  miles.  Its  velocity  in  the  Gulf  of 
Florida  is  about  78  iniles  a-day,  but  its  ciirront  dwindles  down  to  a  sober 
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flow  of  ten  before  it  reaches  the  Azores.  Its  average  velocity  is  about 
thirty-eight  miles  in  the  four-and-twenty  hours.  There  are  many  peculi- 
arities attached  to  this  noble  current.  The  colour  of  its  waters  is  an 
indigo-blue  as  far  as  the  coast  of  the  Carolinas.  Its  margins,  especially 
the  left,  are  generally  well  defined ;  so  that  the  voyager  knows  when  he 
dips  into  its  flood — the  edge  being  made  manifest  by  the  ripplings  which 
mark  the  line  of  division,  as  well  as  by  other  visible  traits.  It  would 
appear,  too,  that  this  current  actually  runs  xip-hill,  for  the  thermometer 
shows  that  the  under  part,  in  flowing  from  Cape  Hatteras  to  the  Capes  of 
Virginia,  makes  an  ascent  of  six  hundred  feet,  being  a  gradient  of  five  or 
six  feet  to  the  mile.  It  is  noticeable,  also,  that  the  surface  of  this  ocean- 
river  slopes  from  the  centre  towards  the  margins,  like  the  curve  of  a 
causeway,  and  thus  boats  and  other  objects,  if  left  to  themselves,  naturally 
drift  towards  the  edges.  It  is  in  this  way  that  the  Sargasso  Sea  (the 
expanse  permanently  covered  with  the  fucus  nata7is)  has  been  formed — the 
weeds,  like  the  drift  on  an  eddy,  floating  always  towards  the  still  and 
lower  level." 

The  great  function  of  the  Gulf  Stream  seems  to  be  the  equalisation  of 
the  superficial  temperature  of  the  globe.  Acquiring  in  its  fountain-head 
a  temperature  of  86°,  and  losing  only  some  13°  or  14°  in  its  progress,  it 
diffuses  a  perennial  supply  of  warmth,  not  only  among  the  waters  of  the 
oceans,  but  throughout  the  atmosphere  which  passes  over  it,  and  over  the 
countries  along  whose  shores  it  travels.  Thus,  as  its  velocity  slackens 
about  mid  Atlantic,  it  begins  to  diffuse  itself  over  a  wider  area,  and  so 
counteracts  the  cold  brought  down  by  the  Arctic  Current.  So  perceptible 
is  this,  that  while  the  sea  beyond  its  influence  is  little  above  freezing, 
navigators,  on  fairly  entering  its  waters,  find  the  ocean  gradually  rise  to 
50°  above  freezing.  As  it  diff\ises  itself,  in  virtue  of  its  diminished  velocity, 
it  spreads  over  a  wider  area,  and  thus  renders  more  genial  a  broader 
expanse  of  ocean  ;  while  the  winds  passing  over  it  are  tempered,  and  bear 
their  balmier  influences  to  wider  regions.  It  is  to  the  Gulf  Stream  that 
western  Europe,  and  Britain  in  particular,  owes  a  higher  mean  tempera- 
ture than  other  places  in  the  same  parallels  of  latitude  ;  and  so,  also,  while 
modifying  the  rigours  of  our  European  winters,  it  sends  its  surplus  warmth 
to  Arctic  regions  and  the  Polar  seas.  Cosmically,  it  is  thus  a  great  modifier 
and  regulator  of  the  Life  of  the  ocean,  as  well  as  of  the  countries  against 
which  its  genial  current  impinges — conferring  on  regions  which  are  geo- 
graphically sub-temperate,  a  truly  temperate  Flora  and  Fauna.  Geologi- 
cally, it  gives  us  vast  insight  into  those  modifications  of  former  climate  which 
may  have  been  brought  about  by  other  distributions  of  land  and  sea  than 
those  at  present  existing,  and  that  without  at  all  calling  in  the  aid  of  those 
abnormal  conditions  of  "internal  heat,"  "change  of  earth's  axis,"  and  the 
like,  under  which  the  slenderly  informed  theorist  too  often  takes  shelter. 
— See  Maury's  Physical  Geography  of  the  Ocean. 

Gurt  (Sax. )— In  Mining,  a  gutter  or  channel  for  water,  usually  hewn 
out  of  the  "  pavement "  or  bottom  of  a  working  drift. 

Guydquillite. — A  fatty  mineral  occurring  in  friable  amorphous  masses  of 
a  pale-yellow  colour,  and  melting  at  157°  Fahrenheit.  It  is  found  at 
Guyaquil  in  South  America,  and  is  very  similar  to  the  hog-butters,  and 
other  mineral  fats  of  our  own  country. — See  Mineral  Resins. 

Gymnodonts  (Gr.  gymnos,  naked,  and  odous,  tooth). — A  family  of  fishes 
belonging  to  the  order  Plectognathi  (soldered  jaws),  and  including  the 
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globe-fish,  trunk-fish,  &c.,  in  which  the  jaws  are  covered  with  a  substance 
resembling  ivory  arranged  in  small  plates,  representing  united  teeth.  The 
gymnodonts  appear  only  in  the  Chalk  and  Tertiary  formations. 

Gymnosperms  (Gr.  gi/mnos,  naked,  and  sperma,  seed). — Flowering  plants 
with  naked  seeds  (that  is,  whose  ovules  are  not  enclosed  in  a  pericarp),  and 
so  called  in  contradistinction  to  the  A  ngiosperms,  whose  seeds  are  enclosed. 
The  gymnosperms,  or  gymnogens,  as  they  are  also  termed,  diflFer  only  in 
this  respect  from  the  Exogens,  and  consequently  have  their  wood  arranged 
in  concentric  layers ;  e.g.,  the  Coniferoe  or  Pine  tribe. — See  Botany. 

Gypsum. — Sulphate  of  lime,  plaster -of -Paris,  or  stucco-stone.  The 
Greek  word  gypsos  signifies  lime  in  general,  and  seems  to  be  derived  from 
g^,  the  earth,  and  epso,  I  boil,  in  allusion  to  the  heat  given  off  when  burnt 
lime  is  slacked  with  water.  Gypsum  is  found  in  crystals,  va.  fibrous  masses, 
and  in  granular-compact  beds,  often  of  great  extent.  Its  normal  composition 
is  46.47  sulphuric  acid,  32.65  lime,  and  20.88  water.  "  It  is  a  very  common 
mineral,"  says  Nicoll,  "  especially  in  the  more  recent  sedimentary  forma- 
tions, and  is  even  now  forming,  either  as  a  deposit  from  water  holding  it  in 
solution,  or  from  the  decomposition  of  iron-pyrites,  when  the  sulphuric 
acid  combines  with  lime,  or  from  the  action  of  sulphurous  vapours  in 
volcanic  regions  on  calcareous  rocks.  It  is  often  imbedded  in  nests  or 
reniform  masses  in  clay  or  marl,  more  rarely  makes  part  of  mineral  veins, 
but  seldom  or  ever  forms  veins  by  itself.  The  transparent  crystals  are 
termed  selenite,  and  fine  specimens  occur  in  the  salt  mines  of  Bex  in 
Switzerland,  in  those  of  the  Tyrol,  Salzburg,  and  Bohemia,  in  the  sulphur 
mines  of  Sicily,  at  Lockport  in  New  York,  and  other  places  in  North 
America,  in  the  clay  of  Shotover  Hill  near  Oxford,  at  Chatley  near  Bath, 
and  many  other  localities.  Fibrous  gypsum  occurs  of  remarkable  beauty 
at  Ilfeld  in  the  Harz,  in  the  compact  gypsum  of  northern  Germanj'^,  and  at 
Matlock  in  Derbyshire.  Compact  white  gypsum  or  alabaster  is  found  in 
great  beauty  at  Volterra  in  Tuscany,  and  also  in  the  Harz.  Massive  or 
compact  gypsum  forms  whole  beds  in  the  trias  and  permian  red  sandstones 
of  many  parts  of  Germany,  France,  Italy,  and  England,  and  is  often  associ- 
ated with  rock-salt.  In  Nova  Scotia  it  occurs  with  similar  beds  in  the 
lower  carboniferous  formations.  The  fine  varieties  are  cut  into  various 
ornamental  articles,  as  vases,  and  the  so-called  Roman  pearls,  chiefly  dis- 
tinguished from  the  true  pearl  by  their  specific  gravity.  Plaster-of- Paris, 
used  for  casts  and  other  works  of  art,  is  formed  by  calcining  the  mineral 
and  grinding  it  down  to  a  fine  powder,  which  forms  a  paste  that  soon 
hardens  by  absorbing  the  water  driven  off  by  the  heat.  It,  however,  loses 
this  property  when  exposed  to  a  temperature  above  300°  Fahrenheit,  when 
it  becomes  similar  to  A  nhydrite.  Gypsum  is  also  used  for  glazing  porce- 
lain, and  the  formation  of  potters'  moulds ;  in  the  manufacture  of  glass  ; 
as  mortar  and  as  manure,  especially  as  a  top-dressing  for  meadows." 

Gyracdnthus  (Gr.  gyros,  a  circle  or  spire,  and  acantha,  a  spine). — Liter- 
ally "  spiral  or  twisted  spine  ; "  a  genus  of  ceatraciont  fin-spines  or  ich- 
thyodorulites  occurring  in  the  Carboniferous  and  Permian  formations,  often 
from  ten  to  eighteen  inches  in  length,  and  so  termed  from  the  sculptured 
ridges  with  which  they  are  ornamented,  and  which  run  in  a  spiral  or 
twisted-like  manner,  from  the  base  upwards. 

Gyration  (Gr.  gyros,  a  circle).— The  act  of  revolving;  a  revolution. — Gjrra- 
tory,  having  a  revolving  and  twisting  motion. 

G^odus  (Gr.  gyros,  a  circle,  and  odous,  tooth),  —  Literally  "  circle 
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tooth  ; "  a  genua  of  pycnodont  fishes,  occurring  in  the  oolite  and  chalk, 
and  so  termed  from  their  circular  grinding  teeth  which  are  disposed  in  rows 
on  the  bones  composing  the  roof,  floor,  and  sides  of  the  mouth.     The  fishes 
oi  this  genus  have  the  body  large,  flat,  and  elevated  ;  the  dorsal  and  anal 
Jins  long ;  the  tail  forked  with  unequal  lobes ;  and  the  scales  laterally  con- 
nected by  strong  processes,  as  in  Lepidotns. 
Gyrogonites  (Gr.  yyros,  twisted,  and  gon^,  seed).— The  spiral  seed-vessels 
plants  allied  to  the  Chara,  and  found  fossil  in  fresh-water  tertiaries. 
e  Charce,"  says  Lyell,  "  inhabit  the  bottom  of  lakes  and  ponds,  and 
ourish  mostly  where  the  water  is  charged  with  carbonate  of  lime.    Their 
seed-vessels  are  covered  with  a  very  tough  integument,  capable  of  resisting 
l^^^composition,  to  which  circumstance  we  may  attribute  their  abundance 
I^^K  a  fossil  state." 

I 

I  HadrMes  (Ger.  hoar,  hair).— A  German  term  for  the  native  sulphate  of 

nickel,  or  Millerite,  which  occvu"s  in  very  fine  acicular  and  capillary  crystals. 
It  is  known  also  as  Capillary  Pyrites,  and  consists  of  64.76  nickel,  and 
35.24  sulphur. 

Habitat. — Applied  in  Botany  to  the  country  or  district  in  which  a  plant 
grows  wild  ;  the  tract  or  range  to  which  it  seems  limited  by  external  con- 
ditions of  soil,  climate,  &c. 

Hackly. — Having  the  surface  rough  with  irregular  protruding  points ;  a 
term  applied  to  the  fracture  of  rocks  and  minerals  when  they  break  up 
with  a  rough  irregular  surface,  as  certain  greenstones  and  granites. 

Hade,  Hading. — A  miner's  term  for  the  inclination  or  slope  of  any  slip, 
fault,  vein,  or  lode.  The  amount  of  deviation  from  the  vertical  is  spoken 
of  as  the  hading  ;  and  a  fault  or  vein  so  sloping  is  said  to  Imde. 

Hamatite  or  Hematite  (Gr,  haima,  blood).— Native  oxide  of  iron,  so 
named  from  its  prevailing  reddish  colour  and  blood-like  streak.  It  is 
customary  to  speak  of  the  red  haematite  and  the  brown  haematite — the 
one  being  an  anhydrous  (70  iron,  30  oxygen),  the  other  a  hydrated  peroxide 
of  iron  (85,6  peroxide  of  iron,  and  14.4  water).  The  red  haematite  is  an 
abundant  ore,  occurring  in  veins  and  beds  in  the  older  crystalline  rocks,  and 
passing  from  a  state  of  sparry  crystallisation  {specular  iron),  through  con- 
centric kidney-shaped  concretions  {Jihrons  red  iron),  and  compact  or  ochrey 
masses  {Iicematite  proper),  to  a  soft  earthy  variety  known  as  reddle  or  red- 
chalk.  The  brown  haematite,  often  termed  Limonite,  occurs  in  beds,  veins, 
and  nests,  in  rocks  of  all  ages,  and  also  presents  several  varieties,  as  the 
fibrous,  compact,  and  ochrey.  It  is  frequently  mixed  with  other  mineral 
substances,  such  admixtures  forming  timber,  yellow-ochre,  hog-iron,  and 
other  well-known  substances. — See  Iron, 

Haidingerite  (after  Haidinger  the  mineralogist). — A  name  given  to  two 
totally  different  minerals — the  Haidingerite  of  Turner  being  a  hydrous 
arseniate  of  lime  (85.68  arseniate  of  lime,  and  14.32  water);  and  that  of 
Berthier  being  an  ore  of  antimony,  consisting  of  sulphuret  of  antimony 
and  sulphuret  of  iron  in  varying  proportions. 
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Halcy6niis  (Gr.  halcyon,  the  kingfisher,  and  (yrnis,  bird). — An  extinct 
bird,  whose  remains  occur  in  the  eocene  beds  of  the  isle  of  Sheppey ;  and 
BO  termed  from  its  apparent  affinities  to  the  existing  kingfisher. 

Halitherium  (Gr.  lials,  halos,  the  sea,  and  <Aerio%,  beast). — Literally  "  sea- 
beast  ; "  a  tertiary  cetacean  having  evident  affinities  to  the  phytophagous 
family  of  the  Manatidce  or  sea-cows. 

Halogene  (Gr.  hals,  salt,  and  geuTiao,  I  produce). — A  term  employed  by 
Berzelius  to  denote  bodies  which  form  salts  with  metals,  as  chlorine, 
bromine,  iodine,  fluorine,  and  cyanogen.  The  salts  thus  produced  are 
termed  haloids. 

Haloid  Salts  (Gr.  hals,  salt,  and  eidos,  resemblance).  —  Salt-like  com- 
poimds  consisting  of  a  metal  on  the  one  hand,  and  of  chlorine,  iodine,  and 
the  radicals  of  the  hydracids  in  general,  excepting  sulphur,  on  the  other. 

Haldnia. — A  genus  of  fossil  stems  apparently  intermediate  between  the 
Lycopods  and  Conifers,  and  so  called  from  its  affinity,  being  nearest  with 
Halonia.  "  It  comprehends,"  according  to  Lindley,  "  all  stems  in  which, 
to  the  surface  of  lepidodendron,  is  added  the  mode  of  branching  of  certain 
conif  erse."  According  to  others,  Halonia  is  merely  the  branches  of  Knot-ria, 
and  is  described  as  *'  stem  not  furrowed,-  branched,  covered  with  indis- 
tinct rhomboidal  marks,  and  tubercular  projections  disposed  in  quincunx 
order." 

Halysites  (Gr.  holy  sis,  a  chain). — Chain-pore  coral ;  a  genus  peculiar  to 
palaeozoic  strata,  and  better  known  as  Catenipora,  which  see. 

Hamite  (Lat.  hamios,  a  hook). — A  genus  of  the  Ammonite  family  peculiar 
to  the  Chalk  and  Greensand,  and  so  named  from  the  shell,  which  is  hook- 
shaped,  or  bent  upon  itself  more  than  once — the  courses  being  separate. 
D'Orbigny  separates  the  greensand  from  the  chalk  species,  and  erects 
them  into  a  distinct  genus  under  the  title  Hamulina. 

Hardness  of  Minerals  and  Eocks. — In  discriminating  rocks  and  minerals, 
their  hardness  is  one  of  the  physical  properties  almost  invariably  made  use 
of  by  the  geologist  and  mineralogist.  In  Mineralogy,  it  is  estimated  by 
a  conventional  scale  of  ten  degrees,  invented  by  Mohs,  who  assumed  talc 
to  be  the  lowest  in  the  scale,  and  diamond  the  highest,  thus  : — 

Adularia  felspar,    6 

Eock-crystal, 7 

Topaz, 


Talc,     1 

Eock-salt,    2 

Calc-spar,    3 

Fluor-spar, 4 

Apatite,  5 


Corundum, 9 

Diamond,     10 


If,  for  example,  a  mineral  can  be  scratched  by  rock-crystal,  but  can  in 
turn  scratch  felspar,  it  is  evident  its  hardness  lies  between  6  and  7  of  the 
scale,  and  may  be  expressed  by  6.3  or  6.8,  just  as  it  seems  to  approach 
felspar  on  the  one  hand,  or  rock-crystal  on  the  other.  The  hardness  of 
minerals  may  also  be  tested  by  the  application  of  a  file  or  steel-point ;  and 
thus  it  is  customary  to  say  that  talc  can  be  scratched  with  the  nail  of  the 
finger,  that  felspar  yields  to  the  knife,  while  rock-crystal  resists  it.  In 
treating  of  rocks  it  is  impossible  to  determine  their  hardness  with  the 
same  precision,  though  quartz-rock  may  be  regarded  as  standing  at  one 
end  of  the  scale,  and  ordinary  white  chalk  at  the  other.  A  very  good  test 
of  the  hardness  and  compactness  of  a  rock  is  the  sound  that  it  emits  when 
struck  by  the  hammer — the  harder  yielding  a  sharp  ringing  sound,  the 
softer  a  dull  and  heavy.  It  is  thus  that  the  French  quarrymen  estimate  the 
quality  of  the  celebrated  Caen  stone,  their  scale  of  hardness  being  indi- 
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cated  by  the  expressive  sounds  pif,  paf,  pouf—\hib  pif  being  the  hard  and 
compact,  the  pow/the  soft  and  friable. 

Hare. — Remains  of  the  hare  and  rabbit  have  not  yet  been  detected  in 
deposits  of  older  date  than  the  pleistocene  bone-caverns  of  England  and 
the  south  of  Europe. 

Hdrmatome  (Gr.  Iiarmos,  a  joint,  and  tom^,  a  section). — One  of  the  Zeolite 
family,  consisting  of  48.3  sUica,  17.8  alumina,  19.9  baryta,  and  14  water, 
with  traces  of  lime  and  potash.  It  is  known  also  as  Cross-STONE,  and  derives 
its  name  from  the  joint-like  intersection  of  its  rhombic  crystals.  Associ- 
ated with  zeolite,  &c.  in  the  older  metalliferous  veins. 

Hdtchetine  (after  Mr  Hatchett,  the  mineralogist). — Mineral  tallow;  a 
waxy  or  spermaceti-like  substance  of  a  greenish-yellow  colour,  faint  pearly 
lustre,  and  translucent.  Occurs  in  thin  iiaky  veins  in  the  iron-stone  of 
Merthyr-Tydvil  and  other  localities  ;  consists  of  86  carbon  and  14  hydro- 
gen ;  and  is  fusible,  according  to  variety,  at  115°  to  160°  Fahr. — See  Resins, 
Mineral. 

Hdusmannite  (after  the  mineralogist  Hausmann). — Pyramidal  mangan- 
ese ore,  occurring,  with  other  manganese  ores,  either  as  a  protoxide,  or  as 
a  peroxide  of  that  metal. 

Hauyne  (after  the  mineralogist  Hav,y). — One  of  the  Haloid  minerals,  of 
a  fine  azure  blue  colour,  and  occurring  in  crystalline  grains,  in  lava,  and 
other  volcanic  rocks.  Its  average  composition  seems  to  be  34.8  silica,  28.9 
alumina,  17.2  soda,  7.9  lime,  and  11.2  sulphuric  acid. 

Headland. — Any  projection  of  the  land  into  the  sea;  generally  applied 
to  a  caj^e,  ness,  or  promontory,  of  some  boldness  and  elevation. 

Heart- wood. — A  famiHarterm  for  the  hard  and  matiu-ed  interior  portion 
of  exogenous  stems  or  timber-trees,  in  contradistinction  to  the  sap-wood  or 
soft,  unmatured,  exterior  layers.  Technically,  the  former  is  termed  dura- 
men,  the  latter  alburnum. 

Heave  (in  Mining). — The  displacement  of  a  vein  or  bed  by  the  inter- 
section of  another  vein  or  fault.  When  the  intersected  vein  is  thrown  up, 
it  is  said  to  be  a  heave,  and  when  thrown  down  a  slide.  Heave  and  slide 
are  thus  merely  relative  terms,  according  to  the  position  from  which  they 
ai-e  viewed. — See  Fault  and  Dislocation. 

Heavy-Spax. — A  term  often  loosely  applied  to  the  carbonate  as  well  as 
to  the  sulphate  of  baryta,  and  not  unfrequently  also  to  the  carbonate  and 
sulphate  of  strontia.  Properly  speaking,  the  "heavy-spar"  of  the  mineralo- 
gist is  the  sulphate  of  baryta,  occurring  in  veins  massive,  fibrous,  lameUar, 
and  in  prismatic  crystals.  The  rhomboidal  carbonate  is  better  known  as 
WiiheriU,  the  carbonate  of  strontia  as  Strontianite,  and  the  sulphate  of 
strontia  as  Celestine—all  of  which  see. 

Hedenbergite. — An  important  variety  of  lime-iron  augite,  of  a  black  or 
blackish-green  colour,  named  after  M.  Hedenberg. 

Helianthoida  (Gr.  hellos,  the  sun,  axiAanthos,  flower). — Literally  ''sun- 
flowers ; "  the  actiniform  zoophytes  which  constitute  an  extensive  order  of 
the  Anthozoa,  and  of  which  the  actiniae  or  sea-anemones  may  be  taken  as 
the  type.  The  Helianthoids,  except  in  the  free  species,  as  the  Actinia, 
havealamellated  calcareous  polypidom,  the  plates  of  which  radiate  (flower- 
like)  from  the  centre ;  and  these  stony  structures  enter  largely  into  the 
composition  of  coral-reefs,  recent  as  well  as  fossil. 

Helicidse  (Lat.  helix,  a  coil). — The  land- snails;  a  well-known  family  of 
vegetable-eating  gasteropods,  having  a  light,  variously  coloured,  more  or 
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less  turbinated  shell,  and  of  which  the  garden-snail  may  be  taken  as  th( 
type.  The  Helicidse,  of  which  there  are  upwards  of  1200  living  specie ^ 
have  a  world-wide  range ;  the  extinct  species,  about  50  in  number,  are 
found  only  in  Tertiary  and  recent  formations. 

Heli6ceras,  Helioceratite  (Gr.  helix,  a  spiral,  and  heras,  horn). — A  genus 
of  the  Ammonite  family,  ranging  from  the  inferior  oolite  to  the  chalk  in- 
clusive, and  so  named  from  the  spiral  arrangement  of  its  chambered 
whorls. 

Heliolites  (Gr.  helios,  the  sun,  and  lithos,  stone). — An  extensive  genus 
of  Silurian  and  Devonian  corals  belonging  to  the  family  Milleporidce  ;  and 
so  called  from  the  central-radiating,  or  sun-like  aspect  of  the  septa  of  their 
pores  compared  with  those  of  the  Astraea  or  star-corals. 

Heliotrope  (Gr.  helios,  the  sun,  and  trop^,  turning).  —  Bloodstone;  a 
variety  of  calcedony  of  a  dark-green  colour,  and  sprinkled  with  deep 
red  spots.  The  name  is  also  apphed  by  lapidaries  to  stones,  some  of  which 
are  agates  and  others  jaspers — the  agate-bloodstones  being  in  greater 
part  translucent,  the  jasper-bloodstones,  on  the  contrary,  being  mainly 
opaque. 

Helmintliites  (Gr.  helminthos,  a  worm). — Applied  to  those  long  sinuous 
tracks  so  common  on  the  surfaces  of  many  flaggy  sandstones,  and  which 
are  usually  considered  as  worm-trails. 

Helodus  (Gr.  helos,  a  stud,  and  odous,  tooth).— Literally  ''stud- tooth;" 
a  genus  of  cestraciont  fish-teeth  occurring  abundantly  in  the  carboniferous 
limestone,  and  so  termed  from  the  stud-like  aspect  of  their  crushing 
crowns. 

Hematite,  more  frequently  Hematite,  which  see. 
•    Hemi —  A  Greek  word  frequently  employed  as  a  prefix  to  denote  half, 
and  synonymous  with  the  Latin  semi  ;  as  hemisphere,  half  a  sphere  ;  heini- 
ptera,  half-winged,  &c. 

Hemicidaris  (Gr.  hemi,  half,  and  cidaris). — A  genus  of  turban-echinites 
characteristic  of  the  Upper  Jura  Limestone  of  Switzerland,  and  distin- 
guished by  its  depressed  form  {hemi),  and  long  sub-cylindrical  spines.  It 
occurs  abundantly  in  the  Oolites  of  England. 

Hemicosmites  (Gr.) — Literally  " half- sphere."  A  Lower  Silurian  cysti- 
dean,  characterised  by  its  spherical  form,  composed  of  numerous  hexagonal 
and  pentagonal  plates  ;  central,  proboscidiform  mouth ;  and  absence  of 
tentacles  or  arms.     Originally  known  as  Echinosphcerites. 

Hemipneustis  (Gr.  hemi,  half,  and  pneustis,  blown). — M.  Agassiz'  generic 
term  for  the  fossil  sea-urchin  Spatangus,  in  allusion  to  its  flattened  or 
Jialf-inflated  shape. — See  Spatangid^, 

Hemipristis  (Gr.  jnnstis,  a  saw). — A  provisional  genus  of  shark's  teeth 
occurring  in  the  Chalk  and  Tertiary  formations.  They  are  distinguished 
by  their  serrated  edges,  that  do  not  extend  to  the  summit,  which  is  sharply 
pointed. 

Hemitelites  (Gr.  hemiteles,  half- finished,  incomplete). — A  term  employed 
by  Goeppert  to  designate  certain  Oolitic  ferns,  because  of  theu'  abruptly 
terminating  (incomplete-looking)  pinnules.  The  Phlebopteris  of  Professor 
Lindley,  which  see. 

Hepitic  (Gr.  hepar,  the  liver).— Applied  in  Mineralogy  to  various  sub- 
stances of  a  liver-like  colour  and  consistency  ;  as  Hepatic  pyiites,  a  variety 
of  prismatic  iron  pyrites  which,  on  exposure  to  the  atmosplaere,  is  gradually 
converted  from  a  yellow  sulphuret  to  a  liver-brown  compact  oxide  of  iron, 
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still  retaining  the  original  crystallised  form  ;  Hepatic  cinnabar,  a  variety 
of  cinnabar  of  a  dark  liver-colour,  passing  into  steel-grey. 

Hepatite  (Gr.  hepar,  the  liver). — A  dark-grey  variety  of  heavy-spar  or 
sulphate  of  baryta,  which,  when  nibbed,  emits  a  fetid  odour  like  sulphu- 
retted hydrogen.  It  seems  a  mere  mixture  of  barytes  with  carbonaceous 
matter. 

Herhdceons. — Applied  in  Botany  to  stems  that  die  down  annually,  in 
contradistinction  to  ligneous  or  woody,  persistent  stems. 

Herbivorous  (Lat.  herba,  herb,  and  voro,  I  devour). — Herb-eating;  sub- 
sisting on  vegetable  food ;  in  contradistinction  to  camivoroiis. 

Hermetically  Sealed. — Sealing  or  closing- up  by  fusion;  as  the  closing 

a  glass-tube  by  melting  the  ends.  Said  to  be  derived  from  the  Egyptian 
Vermes,  the  fabled  father  of  Chemistry. 

Herpetichnus  (Gr.  herpeton,  a  reptile,  and  icknon,  footprint). — A  pro- 

sional  term  employed  by  Sir  W.  Jardine  for  certain  small  lizard-like 

)tsteps  occurring  on  the  New  Red  Sandstone  slabs  of  Corncockle  Muir, 

imfriesshire,  of  Storeton,  Cheshire,  and  similar  localities. 
(Herpetology  (Gr.  herpeton,  reptile,  and  logos,  discourse). — That  branch 

Zoology  which  treats  of  the  structure,  habits,  history,  and  arrangement 

reptiles. 

Hetero —  (Gr.  heteros,  the  other,  not  the  same). — A  term  often  employed 
in  composition  to  denote  difference  or  dissimilarity,  as  homo  indicates 
sameness  or  similarity.  Thus  hetero-geneous,  composed  of  different  ma- 
terials ;  hetero-cercal,  having  unequal  lobes,  like  the  tail  of  the  dog-fish,  &c, 

Heterocercal  (Gr.  heteros,  other,  not  the  same,  and  cercos,  tail). — A  term 
applied  by  Agassiz  to  fishes  having  unequally-lobed  tails,  that  is,  where 
the  rays  are  principally  developed  on  the  under  side,  and  the  vertebrae 
are  produced  far  beyond,  forming  an  upper  and  prominent  lobe,  as  in  the 
sharks  and  dog-fishes.  Existing  fishes  have  chiefly  homocercoJ,  or  equally- 
lobed  tails,  as  the  herring,  cod,  salmon,  &c.  ;  several  have  undivided  or 
single  and  rounded  tails,  as  the  wrasse ;  while  the  unequally-lobed  or 
heterocercal  tail  is  found  only  in  the  sharks,  sturgeons,  lepidosteus,  and  a 
few  others.  In  the  Palseozoic  periods,  however,  the  heterocercal  form 
alone  prevailed,  no  fish  with  a  true  homocercal  tail  occurring  below  the 
Triassic  formation. 

Heulandite  (after  Mr  Heuland).  —  Foliated  or  tabular  zeolite ;  the 
Stilbite  of  Haliy.  Occurs  chiefly  in  amygdaloid  and  other  trap  rocks ;  is 
generally  white,  but  often  of  reddish  or  hair- brown  colour ;  and  consists  of 
58.1  silica,  18.4  alumina,  7.5  lime,  and  16  water. 

Hexagon  (Gr.  hex,  six,  and  gonia,  an  angle). — A  figure  with  six  angles, 
and  consequently  having  six  sides.     Hexagonal,  six-sided. 

Hexagonal  (Gr.  hex,  six,  and  gonia,  an  angle).  —  Applied  to  figures 
having  six  angles,  and  consequently  six  sides,  more  or  less  regular.  Basalt 
occasionally  appears  in  liexagonal  or  six-sided  columns. 

Hexapr6todon  (Gr.) — Literally  "six-front-teeth;"  the  generic  term  for 
a  large  pachyderm  whose  remains  occur  in  the  Pliocene  and  Miocene 
tertiaries  of  Asia.  It  was,  according  to  Owen,  "  essentially  a  hippopo- 
tamus, with  six  incisor  teeth,  instead  of  four,  in  each  jaw." 

Highgate-Resin. — A  familiar  term  for  a  species  of  fossil  gum-resin  or  copal 
foiuid  in  nodular  masses  in  the  tertiary  clay  at  Highgate,  near  London. 

Hippop6tamti8  (Gr.  hippos,  horse,  and  potamos,  river).— A  well-known 
.  amphibious  pachyderm  now  restricted  to  the  rivers  and  swampy  lakes  of 
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Africa,  but  whose  remains  are  found  abundantly  in  the  Pleistocene  or  upper- 
most tertiaries  of  England,  France,  Germany,  and  Italy.  These  remains, 
which  occur  in  Pliocene,  Pleistocene,  and  recent  deposits,  seem  to  indicate 
the  existence  of  several  species,  and  some  of  these  of  more  gigantic  dimen- 
sions than  the  living  animal. 

Hippotlieriain  (Gr.  hippos,  horse,  and  tJierion,  wild  beast). — A  mammal 
of  the  Miocene  tertiaries,  so  called  from  its  close  resemblance  to  the  Horse 
family.  Eemains  from  the  Siwalik  Hills  indicated  a  size  about  that  of  the 
fallow-deer,  with  extreme  lengfth  and  slendemess  of  limb. 

Hippnrite  (Gr.  hippos,  horse). — A  massive  horse-hoof -like  bivalve  of  the 
chalk  formation,  having  a  deep  conical  or  sub-cylindrical  under- valve,  with 
a  flattish  lid  or  upper- valve.  As  a  family  the  Hippuntidce  have  no  living 
analogues ;  hence  the  diversity  of  opinion  that  has  been  expressed  as  to 
their  true  relations.  The  family  embraces  the  hippurites,  radiolites,  capri- 
nella,  caprina,  caprotina,  &c. — all  very  peculiar  in  form,  and  highly 
characteristic  of  the  Lower  Chalk  both  in  Europe,  Northern  Africa,  and 
America ;  hence  the  occasional  Continental  term  of  the  "  Hippurite  lime- 
stone "  for  the  calcareous  beds  of  that  formation.  For  the  structure  and 
affinities  of  the  Hippuritidae,  see  S.  P.  Woodward  in  the  11th  vol.  of  the 
Geological  Journal. 

Hippurites. — A  genus  of  coal-measure  plants,  so  called  from  their  close 
resemblance  to  the  common  hippuris  vulgaris,  or  mare's-tail  of  our  marshes. 
If  they  grew  in  the  same  relative  proportions  as  the  existing  hippuris, 
many  of  the  fragments  found  would  indicate  a  height  of  eighteen  or 
twenty  feet.  Very  little,  however,  is  known  of  their  habits  or  true  affi- 
nities. 

Holister  (Gr.  holos,  entire,  and  astron,  star). — A  genus  of  Spatangidae 
(which  see)  established  by  Agassiz  for  those  echinites  that  are  heart-shaped, 
with  simple  ambulacra  converging  towards  the  summit.  The  mouth  is  elon- 
gated transversely,  and  the  vent  is  on  the  posterior  face.  The  species  are 
common  in  the  Lower  Chalk  and  Chalk-marl  of  England. 

Holectypus  (Gr.  holos,  entire,  wholly,  and  ekVypos,  moulded  or  embossed). 
— "  In  certain  kinds  of  Oalerites  (fossil  sea-urchins)  the  shell  is  strengthened 
internally,"  says  Mantell,  "by  five  strong  ribs  or  projections,  which  of  course 
leave  corresponding  deep  furrows  or  channels  on  the  flint  casts  moulded  in 
them ; "  hence  the  name.  These  echinites  have  been  erected  by  M.  Desor 
into  the  genus  Holectypus,  the  characteristics  of  which  are — shell  hemi- 
spherical and  circular  ;  the  base  flat ;  the  tubercles  disposed  in  series ;  the 
inside  of  the  case  supported  by  five  lamellae  or  ribs. 

Holopea  (Gr.  holos,  entire,  and  op^,  opening). — Literally  "  entire-mouth ; " 
an  obscure  genus  of  Lower  Silurian  Gasteropods ;  periwinkle- like  in  con- 
tovu",  and  hence  formerly  regarded  as  a  form  of  Littorina.  Outer  lip  situ- 
ated near  the  base. 

Holopella. — Another  obscure  genus  of  Silurian  Gasteropods;  turritella- 
like  in  form,  and  hence  originally  ranked  under  that  genus.  Peristome 
entire,  not  produced  in  front. 

Holopt^chius  (Gr.  holos,  entire,  and  ptychi,  wrinkle).— Literally  "All- 
wrinkle;"  a  genus  of  sauroid  fishes  belonging  to  the  Devonian  and  Car- 
boniferous periods,  and  so  called  from  the  corrugated  or  wrinkled  surfaces 
of  their  enamelled  scales.  They  belong  to  the  Ccelacanihi  or  hollow-spines ; 
and  judging  from  the  bones  of  the  head  and  the  dorsal  and  fulcral  scales, 
which  are  often  from  three  to  five  inches  in  width,  many  of  them  must 
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have  been  of  great  size — from  eight  to  ten  or  even  twelve  feet  in  length. 
In  some  species  the  wrinkles  or  furrows  on  the  scales  are  disposed  in  laby- 
rinthine fashion,  in  others  they  radiate  in  dichotomising  lines  from  the 
anterior  to  the  posterior  margin,  and  in  others  again  they  are  arranged  in 
somewhat  concentric  order.  Besides  being  armed  with  numerous  sharp- 
pointed  fisli-teeth,  their  jaws  were  furnished  with  larger  reptilian  teeth  of 
conical  form  placed  at  intervals  in  either  jaw,  evidently  for  the  purpose  of 
seizing  and  cutting  up  their  bulkier  prey.  In  the  Carboniferous  genus 
EJdzodiis,  which  has  been  separated  from  the  Holoptychii,  the  teeth  are 
larger,  compressed  laterally,  and  more  trenchant  in  form,  while  the  scales 
also  are  larger  and  stronger,  and  covered  with  irregular  granular  corruga- 
tions. As  yet  the  chief  localities  for  Holoptychius  have  been  the  middle 
and  upper  Devonian  sandstones  of  Elgin,  of  the  Carse  of  Gowrie,  and  of 

Iira-Den  in  Fife ;  and  the  lower  carboniferous  strata  of  Fife,  Mid- Lothian, 
.d  Lanark  in  Scotland,  and  of  Armagh  in  Ireland.  Though  remains  are 
undant  enough,  much  yet  remains  to  be  done  for  the  rigid  determination 
the  so-called  species. 
Hoinalon6tus  (Gr.  homalos,  on  the  same  level  or  plane,  and  notos,  the 
,ck). — A  genus  of  trilobites  occurring  in  Silurian  and  Devonian  strata, 
id  so  termed  because  the  three-lobed  aspect  so  characteristic  of  the  family 
in  a  great  measure  obliterated,  and  the  back  appears  smooth  and  uniform. 
Homo—  (Gr.  homos,  one  and  the  same). — A  term  often  employed  in  com- 
position to  denote  similarity  or  sameness,  as  hetero  indicates  difference  or 
dissimilarity.  Thus,  homogeneous,  consisting  of  similar  parts  or  properties ; 
homologous,  having  the  same  ratio  or  proportion. 

Homocercal  (Gr.  homos,  alike,  and  cercos,  tail). — A  term  applied  by 
Agassiz  to  those  fishes  which  have  equally-bilobate  tails,  as  the  herring,  cod, 
salmon,  &c.,  in  contradistinction  to  those  that  are  unequally  lobed  or  hetero- 
cercal,  like  sharks  and  sturgeons.  In  geological  formations,  the  homocer- 
cal tail  is  not  known  till  the  Oolitic  period — all  the  palaeozoic  fishes  being 
heterocerques. 

HoiU(Bs61en  (Gr.  homoios,  similar,  and  solen,  a  tube). — A  delicate  branch- 
ing coral  of  the  Chalk  formation,  composed,  according  to  Lonsdale,  ''  of 
large  and  small  tubes  of  similar  form,  all  inclined  in  the  same  direction, 
partially  visible  on  the  surface,  and  limited  to  one  side  of  the  coral ;  mouths 
simple  tubular  extremities ;  back  without  pores,  and  forming  a  continuous 
lamina." 

Hoinol6gtie,  Hoin6logoiis  (Gr.  homos,  the  same,  and  logos,  reasoning).— 
"  Analogne"  has  reference  to  similaHty  of  function,  as  the  wing  of  the  bird 
and  the  dermal  expansion  of  the  bat,  because  they  each  enable  their  re- 
spective possessors  to  fly,  or  sustain  themselves  in  the  air.  Homologtie, 
on  the  other  hand,  has  reference  to  identity  of  parts,  as  the  bone  of  the 
fore-limb,  or  *'  humerus,"  whether  it  occurs  in  the  arm  of  man,  the  wing 
of  a  bird,  the  paddle  of  a  whale,  or  the  fore-leg  of  the  horse. — See  Analogue 
and  Afpixity. 

Hom6logy  (Gr.  homos,  the  same,  and  logos,  reasoning). — In  general  terms, 
the  idea  or  doctrine  of  the  answerable  relation  of  parts  in  animal  structures  ; 
e.g.,  the  bones  of  the  human  arm  and  hand  find  their  homologues  or  an- 
swei-able  parts  in  the  wing  of  the  bird,  in  the  fore-limb  of  the  quadruped, 
and  in  the  paddle  of  the  whale — the  identical  parts  being  modified,  fused 
together  or  atrophied,  so  as  best  to  answer  the  functions  or  economy  of 
the  animal.     As  with  the  homologies  of  the  vertebrate  skeleton  or  bones,  so 
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also  with  regard  to  the  crust  or  outer-skeleton  and  its  appendages  in  the 
articulata;  and  so  also,  as  science  advances,  "the  next  important  step 
(remarks  Professor  Owen)  will  be  to  determine  the  homologous  parts  of  the 
nervous  system,  of  the  muscular  system,  of  the  respiratory  and  vascular 
system,  and  of  the  digestive,  secretory,  and  generative  organs  in  the  same 
primary  group  or  province." — See  Owen's  Archetype  of  the  Skeleton,  and 
Ogilvie's  Master- Builder' s  Playi,  for  the  doctrine  of  Homology. 

Hone  (Sax.  hoen). — Whet-slate ;  whet-stone.  The  best  hones,  or  oil- 
stones, as  they  are  generally  termed  by  the  workmen  using  them,  are  ob- 
tained from  those  varieties  of  talc-slate  which  are  sufficiently  compact,  and 
in  which  the  particles  of  quartz  are  extremely  minute  and  regularly  dis- 
seminated, so  as  to  give  them  a  uniform  consistence.  Among  the  varieties 
most  prized  are — the  Turkey  oilstones,  obtained  from  the  interior  of  Asia 
Mmor ;  the  German  razor  hone,  from  the  slate  hills  in  the  neighbourhood  of 
Ratisbon  ;  the  Arkansas  oilstone,  from  North  America ;  the  Waier-of-Ayr 
or  Snakestone,  chiefly  used  for  polishing  copper  plates  ;  the  Welsh  and 
Devon  oilstones  ;  the  Chamley  Forest  oilstone,  from  Leicestershire  ;  and  the 
Norway  ragstone,  of  a  coarser  and  keener  texture  than  the  ordinary  hones 
or  oilstones, 

Honeystone. — A  popular  synonym  of  mellite  or  mellilite,  which  derives  its 
name  from  its  honey-yellow  colour. — See  Mellite. 

Hornblende. — The  amphihole  of  Haiiy. — A  simple  mineral  of  frequent 
occurrence  in  granitic  and  trappean  rocks ;  so  called  from  its  horn-like 
cleavage  and  peculiar  lustre  {blenden,  to  dazzle).  In  Mineralogy  it  is  often 
taken  as  the  type  of  a  family  under  which  are  arranged  hornblende,  awjite, 
hypersthene,  hronzite,  diallage,  &c.  ;  and  lithologically  it  enters  largely  into 
the  composition  of  many  of  the  granites,  syenites,  greenstones,  and  por- 
phyries. Of  Hornblende  proper  there  are  several  varieties  (tremolite, 
actynolite,  asbestos,  &c.),  the  ordinary  or  common  variety  being  of  a  black 
or  dark-green  colour,  and  occurring  in  flat  prismatic  crystals,  in  fibrous 
and  radiated  aggregates,  or  in  lamellar  granular  masses.  Analyses  also 
show  considerable  variations  in  composition,  the  chief  ingredients  being 
silica  (46  to  60),  magnesia  (14  to  28),  lime  (7  to  14),  with  minor  proportions 
of  iron  protoxide,  alumina,  and  fluoric  acid.  It  is  softer  than  quartz  or 
felspar,  but  heavier  than  either :  it  is  also  heavier,  and  contains  more  silica, 
but  is  softer  and  more  fusible  than  augite  ;  its  lamellar  structure  and  soft- 
ness distinguish  it  from  schorl ;  and  it  emits  a  peculiar  bitter  odour  when 
breathed  on.  It  generally  occurs  confusedly  crystalline,  forming  with 
quartz  "hornblende  rock,"  which  is  massive,  and  "hornblende  schist," 
which  is  fissile  and  slaty;  with  quartz  and  felspar  it  forms  "syenite;" 
and  with  felspar  alone,  the  numerous  varieties  of  "greenstone."  As  a 
mineral,  hornblende  is  often  confounded  with  augite,  and  from  their  simi- 
larity it  has  even  been  proposed  to  unite  them  into  one  species.  "  The 
former,  however  (as  has  been  well  remarked  by  Prof.  Nicoll)  contains 
more  silica,  and  Bonsdorf  has  found  in  it  from  ^  to  1  per  cent  of  fluoric 
acid,  which  does  not  appear  in  the  latter.  Hornblende,  too,  is  more 
fusible  than  augite,  and  ranges  lower  in  specific  gravity.  Though  both 
possess  a  cleavage  parallel  to  their  vertical  prisms,  yet  these  differ  in  an- 
gular dimensions,  and  both  are  never  observed  in  the  same  individual. 
These  minerals  also  occur  in  distinct  geognostic  positions  :  hornblende  in 
rocks  containing  quartz  or  free  silica,  and  mostly  with  minerals  that  are 
neutral  compounds  of  silica,  as  orthoclase  and  albite ;  augite  in  rocks  that 
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do  not  contain  free  silica,  and  mostly  with  minerals  that  are  not  neutral 
silicates,  as  labradorite,  olivine,  and  leucite.  Hence  there  are  two  distinct 
series  of  massive  or  igneous  rocks— the  hornblende  series,  including  granite, 
syenite,  diorite,  diorite  porphyry  and  red  porphyry  ;  and  the  augite  series 
or  hypersthene  rock,  gabbro,  dolerite,  nepheline  rock,  augite  porphyry, 
and  leucite  porphyry." — See  tabulations,  "  Mineral  Scheme." 

Homitos  or  Homos. — Literally  ovens  ;  a  Spanish  term  for  the  low  oven- 
-^lmped  mounds  or  hillocks  so  frequent  in  the  volcanic  districts  of  South 
America,  and  from  whose  sides  and  summits  columns  of  hot  smoke  and 
other  vapours  are  usually  emitted.  They  are  only  a  few  feet  in  height 
(five  to  ten),  and,  according  to  Humboldt,  are  not  eruptive  cones,  but  mere  in- 
tumescences on  the  fields  and  sides  of  the  larger  volcanoes.  They  occur  in 
vast  numbers,  sending  up  their  dense  hot  vapours  to  the  height  of  twenty 
or  thirty  feet,  and  in  many  of  them  a  subterranean  noise  is  heard,  which 
appears  to  announce  the  proximity  of  a  fluid  in  ebullition. 

Homstone. — A  mixed  siliceous  mineral  and  rock  of  various  colours,  hav- 
ing a  dvill  splintery  or  sub-conchoidal  fracture,  and  very  much  the  aspect  of 
a  tough  massive  flint  or  chert.  Indeed  it  is  often  difficult  to  distinguish 
between  jasper,  flint,  and  homstone,  though  the  latter  term  is  more  pro- 
perly applied  to  all  compact,  tough,  and  massive  varieties  of  siliceous  rock, 
having  in  general  a  tendency  to  the  slaty  structure,  and  in  the  small  frac- 
ture less  translucent  than  the  flints  and  jaspers.  It  consists  chiefl.y  of 
silex,  with  a  varying  proportion  of  alumina,  and  differs  from  the  felspars 
in  containing  neither  soda  nor  potash ;  hence  its  infusibility.  A  common 
igneous  rock,  consisting  of  homstone,  with  imbedded  crystals  of  quartz  or 
felspar,  is  known  as  homstone  porphyry. 

Horse. — Remains  of  the  existing  genus  Equus  are  not  known  in  deposits 
of  earlier  date  than  the  Pleistocene  or  uppermost  Tertiary  epoch.  Bones 
and  teeth  of  more  than  one  species  occur  in  the  alluvia,  osseous  breccias, 
and  bone-caves  of  Europe,  Asia,  and  America,  although  in  the  latter  con- 
tinent the  horse  was  extinct  at  the  period  of  its  discovery  by  Columbus. 
A  closely  allied  form  {Hippotherium),  distinguished  by  the  extreme  length 
and  slendemess  of  its  limbs,  and  about  the  size  of  a  common  deer,  occurs, 
however,  in  the  Siwalik  deposits  associated  with  the  gigantic  pachyderms, 
ruminants,  and  camivora  of  that  celebrated  region. 

Horses'  Teeth. — A  quarryman's  term  for  the  large  independent  crystals 
of  felspar  which  occur  in  the  granites  of  Devon  and  Cornwall,  and  give  to 
them  their  well-known  porphyritic  character.  The  term  has  reference  to 
the  elongated  shape  and  whitish  colour  of  these  crystals. 

Humbdldtilite  (after  Humboldt). — A  rather  rare  mineral,  occurring  in 
thick  tabular  or  short  prismatic  crystals  of  a  pale  honey  colour  in  the 
ejected  blocks  on  Mount  Vesuvius.  Consists,  according  to  Von  Kobell,  of 
43.9(5  silica,  11.20  alumina,  31.96  lime,  tJ.lO  magnesia,  2.32  iron  peroxide, 
4.28  soda,  and  a  trace  of  potash. 

Humboldtine. — Known  also  as  Oxalile.  A  native  oxalate  of  iron  occur- 
ring in  yellowish  capillary  crystals  in  the  brown  coal  of  Germany. 

Humite  (after  Sir  A.  Hume).— A  variety  of  Chondrodite.  A  gem  of  a 
transparent  vitreous  brown  colour,  found  in  the  ejected  masses  of  Monte 
Somma,  Vesuvius. 

Hummock  (Sax.,  a  knoll  or  mound).— Applied  by  sailors  to  blocks  and 
masses  of  ice  which  have  been  frozen  together  so  as  to  produce  a  rugged 
and  uneven  surface  of  the  general  ice-field. 
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Hnnms  (Lat.  humus,  the  soil). — When  wood  or  woody- fibre  is  exposed  to 
the  action  of  air  and  moisture,  it  suffers  eremacausis  or  decay,  and 
crumbles  down  into  a  black  or  dark-brown  powder  commonly  called  vege- 
table mould,  and  to  which  chemists  give  the  name  of  humus. — See  Erema- 
causis. 

Hnrdniau. — A  term  applied  by  Sir  W.  Logan  and  the  Canadian  geolo- 
gists to  a  vast  formation  of  strata  (in  parts  metamorphic)  of  siliceous 
sandstones  and  chloritic  and  quartzose  schists,  characterised  by  the  ab- 
sence of  organic  remains  and  the  presence  of  a  great  abundance  of  iron 
ore.  These  strata  are  regarded  as  the  equivalents  of  the  Cambrian 
system,  and  are  typically  developed  in  the  vicinity  of  Lake  Hviron,  whence 
the  name. 

Hyacinth. — A  variety  of  pyramidal  zircon,  of  a  brilliant  hyacinth-red. 
It  is  esteemed  one  of  the  gems,  and  is  usually  fotmd  in  alluvial  sands  and 
gravels  along  with  rubies,  sapphires,  and  the  like. — See  Zircon. 

Hysena. — Bones,  teeth,  and  the  fossil  excrement  {album  grwcum)  of 
hysenas  are  common  in  all  the  ossiferous  caverns  and  breccias  of  Europe — 
some  of  these  remains  indicating  species  larger  and  more  powerful  than 
any  of  the  existing  species  of  Africa. 

Hydenodou. — A  carnivorous  quadruped  abo\it  the  size  of  a  large  hysena 
or  leopard,  found  in  the  eocene  and  miocene  tertiaries  of  Europe,  and  spe- 
cially characterised  by  its  flesh-cutting  teeth  (camassials),  which,  "instead 
of  being  one  in  each  ramus  of  the  jaw,  as  in  modem  felines,  were  three  in 
number,  and  equally  fitted  by  their  trenchant  shape  to  act  like  scissor- 
blades  on  the  teeth  of  the  upper  jaw,  in  the  act  of  cutting  flesh." 

Hyaline  (Gr.  hyalos,  glass). — Glassy;  having  the  lustre  and  transpar- 
ency of  glass. 

Hyalite  (Gr.  hyalos,  glass,  and  lithos,  stone). — Glassy  opal.  A  variety 
of  opal  found  in  transparent,  colourless,  very  glassy,  small  concretions  or 
incrustations  in  vesicular  basalt  and  basaltic  greenstone. 

Hyalosiderite  (Gr.  hyalos,  glass,  and  sideros,  iron). — A  brown  or  yellow- 
coloured,  very  ferruginous  and  metallic-looking  variety  of  olivine. 

Hybodus,  Hyboddnts  (Gr.  hybos,  a  hump,  and  odous,  tooth). — Interme- 
diate between  the  Cestracionts  with  obtuse  crushing  teeth,  and  the 
Squaloids  with  sharp,  angular,  and  pointed  ones,  are  those  fishes  which 
Agassiz  has  arranged  in  a  sub-family  or  group  under  the  title  Hybodonts. 
The  teeth  are  the  principal  parts  yet  known,  and  these  are  transversely 
elongate,  and  furnished  with  a  series  of  sub-conical  cusps  or  knobs  which 
compose  the  crown  ;  hence  the  name.  Teeth  and  spines  of  the  genus  are 
common  in  the  Trias,  Oolite,  and  Chalk  systems—  the  former  being  readily 
distinguished  by  their  knobbed  crowns — the  principal  cusp  or  hump  being 
in  the  centre. 

Hybrid  (Gr.  hybHs,  wanton  excess,  lascivious  assault). — The  offspring  of 
two  nearly  allied  species,  whether  animal  or  vegetable — e.g.  the  mule,  which 
is  a  hybrid  between  the  horse  and  the  ass.  In  the  animal  kingdom  hybrids 
are  natvirally  of  very  rare  occurrence  ;  and  in  the  vegetable  kingdom  they 
are  for  the  most  part  produced  by  artificial  fecundation  ;  that  is,  by  cross- 
ing two  species  of  the  same  genus,  or  two  varieties  of  the  same  species — 
the  pollen  or  fertilising  principle  of  the  one  being  applied  to  the  pistil 
of  the  other. 

Hydr —  or  Hydro —  (Gr.  hydor,  water). — A  common  prefix  denoting  the 
presence,  action,  or  quality  of  water ;  also  the  presence  of  Hydrogen  in 
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certain  chemical  compounds;  as  hydro-silidte,  a  mineral  composed  of 
silica  and  water  ;  hych-aulic  press,  an  apparatus  acting  by  the  pressure  of 
water  ;  hydraulic  cement,  mortar  that  sets  or  hardens  under  water ;  and 
hydro-carhon,  a  compound  of  hydrogen  and  carbon. 

Hydrdrgillite  (Gr.  hydor,  and  argilla,  clay). — A  rarish  mineral  occur- 
ring in  small  hexagonal  crystals,  and,  as  the  name  imports,  composed  of 
alumina  and  water.  Some  specimens,'  however,  yield  a  small  per-centage 
of  phosphoric  acid,  thus  making  it  a. phosphate  of  alumina. 

Hydrates  (Gr.  hydor,  water). — A  term  applied  to  compounds  containing 
water  in  a  state  of  chemical  combination,  and  in  definite  proportions  ;  as 
hydrate  of  lime  (slaked  lime) ;  hydrated  oxide  of  iron  (iron  rust). 

Hydraulic  Cement.— Any  cement  or  mortar  which  sets  or  becomes  hard 
under  water.     Common  lime  does  not  possess  this  property;  but  lime- 

mes  containing  from  10  to  25  per  cent  of  alumina,  magnesia,  and  silica, 

3ld  a  lime  on  burning,  which  does  not  slake  when  moistened  with  water, 

it  forms  a  mortar  with  it,  which  hardens  in  a  few  days  when  covered 
water.     Puzzuolana,  septaria,   certain  argillo- siliceous  limestones  and 

Icareous  eaHhs,  burnt  either  with  or  without  the  addition  of  common 

lestone,  form  the  usual  "hydraulic  cements." — See  Cements. 

Hydro-Carbons,  Hydro-Carburets. — Composed  of  hydrogen  and  carbon. 
*A  term  usually  applied  to  the  bitumens,  mineral-resins,  and  mineral-fats, 
which  are  chiefly  or  altogether  composed  of  hydrogen  and  carbon  in  vary- 
ing proportions  ;  as  naphtha,  petroleum,  asphalt,  amber,  ozokerite,  &c. 

Hydrogen  (Gr.  hydor,  and  ^reTiwao,  I  produce). — Literally  "water-former;" 
one  of  the  elementary  gases  which  occurs  most  generally  and  abundantly 
in  combination  with  oxygen,  in  the  form  of  water — water  being  composed 
of  eight  parts  by  weight  of  oxygen  and  one  of  hydrogen,  or  of  one  volume 
of  oxygen  and  two  of  hydrogen.  As  a  simple  substance  hydrogen  is 
colourless,  and  has  commonly  a  slight  odour  of  garlic  ;  is  not  absorbable 
by  water ;  is  devoid  of  taste,  and  is  destructive  of  life  when  breathed  for 
any  time.  It  is  the  lightest  of  all  known  bodies — 100  cubic  inches  weighing 
only  2.25  grains,  or  being  nearly  thirteen  times  lighter  than  atmospheric 
air  (as  69  to  1000),  and  exactly  sixteen  times  lighter  than  oxygen.  It  is 
combustible,  and  when  pure  biu-ns  with  a  pale-blue  flame ;  hence  the  early 
terms  "  inflammable  air,"  and  "  phlogiston."  In  nature  hydrogen  is  an 
abundant  substance,  and  next  to  oxygen  enters  most  largely  into  the  com- 
position of  the  earth's  crust.  In  common  with  other  gases,  it  is  evolved 
by  volcanic  vents ;  as  light  carburetted  hydrogen  or  fire-damp  it  is  dis- 
charged from  coal  mines  and  other  openings  in  connection  with  coaly 
strata ;  in  combination  with  carbon  it  forms  the  hydro-carhnrets,  naphtha, 
petroleum,  bitumen,  &c.  ;  and  as  sulphuretted  hydrogen  it  is  largely  dis- 
charged by  volcanoes,  and  evolved  by  organic  substances  in  the  process  of 
decay. 

Hydr6grapliy  (Gr.  hydor,  and  grapho,  I  write). — That  branch  of  Geo- 
graphy wliich  treats  of  the  waters  that  form  part  of  the  surface  of  the 
terraqueous  globe— as  streams,  rivers,  lakes,  seas,  and  the  great  ocean. 

Hydr6ida  (Gr.  hydra,  and  eidos,  hydra-like). — The  Hydroid  or  Hydra- 
form  polypes  ;  an  extensive  order  of  zoophytes  occurring  singly  and  inde- 
pendent, or  in  compound  groups.  In  the  compound  species  the  body  is 
implanted  in  a  homy  tubular  sheath,  and  the  polypidoms  form  branched 
corallines,  which  are  fixed  at  the  base  to  rocks,  sea-weeds,  and  shells. 
The  order  embraces  the  Hydrides,  Sertularidoe,  and  Tubulandce;  and  under 
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the  same  head  palaeontologists  would  also  arrange  the  extinct  Graptolites  of 
the  Silurian  epoch, 

Hydrdlogy  (Gr.  hydor,  and  logos,  discourse). — That  department  of  science 
which  treats  of  water  in  all  its  properties,  manifestations,  and  relations  in 
the  economy  of  nature. 

Hydromagnesite.— Native  carbonate  of  magnesia  occurring  in  white, 
earthy,  amorphous  masses  in  serpentinous  rocks,  and  consisting  of  36.2 
carbonic  acid,  44  magnesia,  and  19.8  water. 

Hydrophdne  (Gr,  hydor,  and  phaino,  lappear).— A  variety  of  cachalong- 
opal,  which  is  pearly-opaque  when  dry,  but  becomes  transparent  when 
saturated  with  water ;  hence  the  name. 

Hydrophytes  (Gr,  hydor,  and  phyton,  a  shoot). — Literally  '^  water-plants;" 
a  term  occasionally  applied  to  the  algce,  fuci,  and  other  strictly  aqviatic 
vegetation,  whether  fresh- water  or  marine.  They  occur  fossil  in  all  for- 
mations, but  generally  in  states  too  imperfect  to  permit  of  being  classed 
with  existing  families. 

Hygrdmeter  (Gr.  hygros,  moist,  and  melron,  a  measure). — An  instru- 
ment for  measuring  the  amount  of  moisture  in  the  atmosphere. 

Hygroscope  (Gr.  hygros,  and  scopeo,  I  perceive). — An  instrument  for 
indicating  the  presence  of  aqueous  vapour  in  the  atmosphere,  without 
measuring  its  exact  amount. 

Hylseosdums  (Gr.  hyla,  a  wood,  weald,  or  forest,  and  saurns,  lizard). — 
One  of  the  Dinosaurs ;  a  gigantic  terrestrial  reptile  whose  remains  were 
first  discovered  (1832)  by  Dr  Mantell  in  the  Wealden  strata  of  Tilgate 
Forest ;  hence  the  name.  "  The  Hylaeosaurus,"  says  the  discoverer,  "  so 
far  as  the  size  and  form  of  its  body  may  be  inferred  from  the  remains  of 
the  skeleton  hitherto  discovered— for  of  its  head  and  jaws  nothing  is  at 
present  [1851]  known — probably  attained  a  length  of  from  twenty  to  thirty 
feet.  The  body  was  broader  than  high,  and  terminated  in  a  long  slender 
flexible  tail ;  the  limbs  were  relatively  short ;  the  skin  was  covered  with 
scutes  and  tubercles ;  and  a  row  of  very  large,  thin  angular  spines  ex- 
tended down  the  back,  and  formed  a  serrated  dermal  crest.  The  coracoids, 
scapulae,  and  ribs,  indicate  a  pectoral  arch,  in  which  were  blended  the 
osteological  characters  of  the  Monitors  and  Crocodilians."  The  Hylaeo- 
savirus,  we  may  add,  occupies  a  prominent  place  among  the  Palseontological 
restorations  in  the  Crystal  Palace  Gardens. 

Hymeii6caris  (Gr.  hymen,  membrane,  and  caris,  shrimp).  —  A  small 
phyllopod  or  shrimp-like  crustacean  of  the  Silurian  epoch,  having  its 
anterior  portion  enclosed  in  a  thin  bivalvular  carapace,  and  its  abdominal 
or  terminal  segments  free  and  capable  of  being  turned  under  the  body. 

Hyop6tainus  (Gr.  hys,  hyos,  a  hog,  and  potamos,  river).  —  Literally 
*' river-hog  ;  "  a  non-ruminant,  even-toed  {artiodactyle)  mammal,  whose  re- 
mains occur  in  the  Tertiary  strata  of  England  and  France.  Described  by 
Professor  Owen  {Geological  Journal,  vol.  iv.),  who  regards  it  as  allied  to 
the  AnthracotJierium,  Chcei'opotamtts,  and  other  hog- like  mammals  of  that 
period. 

Hyp —  or  Hypo —  (Gr.  hypo,  under). — A  common  prefix  in  scientific 
terminology  signifying  under  or  below,  in  reference  to  place  or  position, 
and  indicating  dejiciency  or  less  than  when  applied  to  quality  or  composi- 
tion ;  as  hypogene,  formed  below ;  hypotiitrous  acid,  an  acid  intermediate 
between  nitric  oxide  and  nitrous  acid.  Synonymous  with  the  Latin  pre- 
fix sub. 
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Hypanthocrintis  (Gr.  hypantheo,  to  begin  to  flower). — A  genus  of  Rose- 
en  crinites,  occurring  in  Upper  Silurian  strata,  and  so  termed  from  the 
Hower-like  contour  of  its  ornamented  receptacle  and  bifurcating  arms. 
The  column  is  cylindrical,  but  traversed  internally  by  a  pentagonal  canal. 
Hjrper —  (Gr.  hyper,  above). — A  frequent  prefix  in  scientific  terminology, 
signifying  above  or  xipon^  in  reference  to  place  or  position,  and  indicating 
excess,  with  regard  to  quality  or  composition.  Thus,  hyperthyrum,  the 
lintel  or  over-piece  of  a  doorway  ;  hypercriticism,  exaggerated  or  excessive 
criticism  ;  hypertrophy,  a  morbid  enlargement  of  any  organ  as  if  from 
excess  of  nutrition.     Synonymous  with  the  Latin  prefix  sujier. 

Hypersthene   (Gr.   hyper,  above  or  excess,  and  sthenos,  strength). — A 
mineral  of  the  Hornblende  family,  so  called  from  its  power  of  resisting 
acids  as  compared  with  augite,  to  which  it  is  closely  related — the  "prisma- 
)idal  schiller-spar "  of  Mohs,  and  the  "Labrador  hornblende"  of  other 
ithors.     It  occurs  massive,  in  crystalline  and  granular  aggregates,  or 
sseminated  ;    has  a  vitreo-resinous  lustre,   but  pearly-metallic  on  the 
incipal  cleavage-planes  ;  and  has  usually  a  pinchbeck-brown  or  greyish- 
sen  colour,  passing  into  black.     It  is  a  ferrosilicate  of  magnesia,  with 
3es  of  alumina  and  lime,  and  differs  in  this  respect  from  augite,  which 
jntains  from  18  to  24  per  cent  of  lime.     It  is  a  constituent  of  several 
)cks,  forming,  with  labradorite,  "  hypersthene  rock  ;  "  with  labradorite 
and  chlorite,  "  diabase  ;  "  and  it  occurs  also  in  the  euphotide  or  "  gabbro." 
[ypersthene  rock  is  common  in  primary  districts,  and  in  Sweden  the 
ler  varieties  are  polished  as  an  ornamental  stone. 

Hypogene  (Gr.  hypo,  under,  and guiomai,  I  am  formed). — "As  all  the 
^stalline  rocks,"  says  Lyell,  "may,  in  some  respects,  be  viewed  as  belong- 
ing to  one  great  family,  whether  they  be  stratified  or  unstratified,  plutonic 
or  metamorphic,  it  will  often  be  convenient  to  speak  of  them  by  one  com- 
mon name.  For  this  purpose  I  propose  the  term  '  hypogene ' — a  word 
implying  the  theory  that  granite,  gneiss,  and  the  other  crystalline  forma- 
tions, are  alike  nether-formed  rocks,  or  rocks  which  have  not  assumed  their 
present  form  and  structure  at  the  surface.  They  occupy  the  lowest  place 
in  the  order  of  superposition.  Even  in  regions  such  as  the  Alps,  where 
some  masses  of  granite  can  be  shown  to  be  of  Tertiary  epoch,  they  are 
still  ^mdei'lying  rocks." 

Hypoz6ic  (Gr.  hypo,  under,  and  20^,  life). — Applied  to  those  rocks  which, 
like  gneiss  and  mica-schist,  lie  beneath  the  undoubtedly  fossiliferous  strata, 
and  which  have  yet  yielded  no  organic  remains.  "  Azoic,"  which  is  also 
applied  to  these  rocks,  means  destitute  of  fossils;  "hypozoic"  simply 
points  out  their  position,  without  offering  any  opinion  as  to  their  fossilifer- 
ous or  non-fossiliferous  character. — See  tabulations,  "Geological  Scheme." 
Hypsodon  (Gr.  hypsos,  height,  and  odmis,  tooth).  —  Literally  "  tall- 
tooth  ;  '■  a  genus  of  saury-pikes  (sco'mber-esocidce)  occurring  in  the  Chalk  of 
Kent  and  Sussex,  and  so  termed  from  their  extremely  upright,  long,  coni- 
cal, compressed  and  pointed  teeth.  The  teeth  and  fragments  discovered 
indicate  fishes  of  a  very  large  size. 

Hyracotherium  (Gr.  hyrax,  the  hare-rat  or  cony,  and  therion,  beast). — 
A  small  pachydermatous  mammal,  occurring  in  the  Tertiary  strata  of  Eng- 
land, and  so  termed  by  Professor  Owen  ( Foss.  Mammals),  from  its  apparent 
relationship  to  the  Hyracldw  or  Conies  of  Southern  Africa.  The  genus 
stands  intermediate  between  the  Hog  and  Hyrax  ;  and  the  species  range 
from  the  size  of  a  rabbit  to  that  of  a  large  hare. 
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Ice  (Sax.  ;  Ger.  eis). — The  familiar  as  well  as  technical  term  for  frozen, 
water,  or  water  converted  into  the  solid  state  under  the  influence  of  extreme 
cold.  Water  is  at  its  minimum  volume  when  about  40°  Fahr.,  and  above 
or  under  this  temperature  it  increases  in  bulk — passing  into  steam  on  the 
one  hand,  and  being  converted  into  ice  on  the  other.  At  32°  or  under,  it 
exists  in  the  condition  of  ice ;  and  this  ice,  being  greater  in  volume  than  the 
water  of  which  it  is  composed,  is  lighter,  and  consequently  floats  on  the 
surface.  It  is  owing  to  this  expansion  of  water  that  frost  becomes  such  a 
powerful  agent  in  the  disintegration  of  soils  and  rock-masses — the  water  in 
their  interstices  being  converted  into  ice,  and  irresistibly  breaking  asimder 
the  cohesion  of  their  parts.  It  is  also  owing  to  this  lightness  and  floating 
power  that  we  have  the  phenomena  of  ground-ice  lifting  up  and  transport- 
ing masses  of  shingle  and  sand— of  icebergs  floating  their  burdens  of  boulders 
and  rock-debris,  and  scattering  them  over  the  bed  of  the  ocean — and  of 
avalanche  and  glacier  wasting,  smoothing,  and  moulding  into  new  forms 
the  contours  of  all  Arctic  and  Alpine  mountains,— See  Frost. 

Iceberg  (Ger.  eis,  ice,  and  berg,  mountain), — The  name  given  to  the 
mountainous  masses  of  ice  often  found  floating  in  polar  seas.  Sometimes 
they  are  formed  by  the  accumulation  of  ice  and  snow  on  the  surface  of  the 
water ;  at  other  times  they  seem  to  have  been  originally  glaciers  launched 
from  precipitous  coasts  into  the  ocean,  and  there  further  augmented  by 
numbers  of  them  freezing  en  masse.  These  ''fields"  or  "packs"  are  often 
of  great  extent — stretching  across  the  ocean  as  far  as  the  eye  can  reach, 
and  rising  in  perpendicular  cliffs  from  80  to  100  or  150  feet  above  the  water. 
Solitary  or  independent  icebergs  are  also  often  of  vast  dimensions,  and  in- 
stances are  given,  both  in  Arctic  and  Antarctic  voyages,  of  bergs  several 
miles  in  circumference,  rising  from  40  to  200  feet  above  the  sea-level,  and 
loaded  with  blocks  of  rocks  and  shingle.  Some  idea  of  their  size  may  be 
formed  from  the  fact  that  little  more  than  an  eighth  of  their  bulk  rises 
above  the  surface — the  greater  portion  being  submerged  and  apt  to  be 
grounded  on  shoals  and  flats.  As  they  are  floated  by  the  polar  currents  to 
warmer  latitudes  they  melt  away,  dropping  their  burdens  of  boulder  and 
rock-debris  on  the  bottom  of  the  ocean.  Could  we  lay  bare  this  sea-bottom, 
we  should  find  appearances  strictly  analogous  to  the  "drift"  or  "botilder- 
clay"  of  geologists  ;  and  it  is  in  this  way  that  the  boulder-clay  or  Northern 
Drift,  with  its  water-worn  blocks,  its  gravel  and  shingle,  its  smoothed  and 
furrowed  rock-surfaces,  and  other  kindred  appearances,  can  alone  be  ac- 
counted for.  At  the  present  day  icebergs  are  familiar  phenomena  both  ia 
arctic  and  antarctic  seas — those  of  the  north  being  seldom  carried  soiithward 
beyond  the  44th  parallel  of  latitude,  while  those  of  the  south  are  not  im- 
frequently  found  northward  as  far  as  the  Cape  of  Good  Hope,  or  on  an 
average  at  10  degrees  lower  latitude.  As  the  glacier  smooths  and  furrows 
the  rocks  over  which  it  passes,  so  the  iceberg,  with  its  immense  weight  and 
greater  motion,  grinds,  and  rubs,  and  ploughs  ;  and  while  the  one  lays 
down  its  lateral  and  terminal  moraines  in  ridge-like  mounds,  the  other 
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carries  from  the  cliffs  and  shores  its  mud,  and  gravel,  and  boulders,  and 
strews  them  along  the  bottom  of  the  ocean. 

Ice-floe  (Dan.,  ice-island). — Applied  by  voyagers  to  the  smaller  masses  of 
ice  that  encumber  the  polar  seas.  Floes  are  rarely  a  quarter  of  a  mile  in 
circumference,  and  usually  much  smaller. 

Iceland-Spax.— A  variety  of  calcareous  spar  remarkable  for  its  trans- 
parency and  double  refraction.  According  to  Nicol,  it  is  not  found  in 
crystals,  but  occurs  massive  in  a  trap-rock  in  Iceland,  and  has  been  con- 
sidered as  a  portion  of  altered  limestone. 

Ice-Spar. — A  familiar  term  for  a  variety  of  orthoclase  or  common  pris- 
matic felspar ;  transparent  or  translucent ;  colourless  and  white,  or  but 
htly  tinged  with  grey  or  faint  yellowish-green ;  and  of  a  vitreous  or  glassy 
re.— See  Felspar. 

Ichnltes  (Gr.  ichnos,  a  footprint). — A  term  applied  to  all  fossil  footprints, 
many  of  which  have  been  discovered  in  palaeozoic  and  secondary  forma- 
tions— as  ornithichnites,  bird -footsteps  ;  sauroidichnites,  saurian  footsteps, 
&c.  Footprints,  supposed  to  be  those  of  reptiles,  have  been  discovered  in 
rocks  of  Devonian  age  in  Canada  and  in  the  coal-measures  of  our  own 
country  and  Germany  ;  and  those  of  reptiles,  birds,  and  undetermined  ani- 
mals occur  abundantly  in  the  New  Ked  Sandstone  of  Britain,  Germany, 
and  North  America.  These  creatures  seem  to  have  frequented  muddy 
shores  and  estuaries,  and  to  have  left  the  impress  of  their  feet  on  the  yield, 
ing  and  half-dried  mud,  over  which  the  next  deposit  of  sediment  spread  and 
filled  up  the  mould.  On  spUtting  many  of  these  sediments  (now  con- 
verted into  shales  and  sandstones)  the  mould  and  its  cast  are  found  in  great 
perfection — so  much  so  that  not  only  the  joints  of  the  toes,  but  the  very 
texture  of  the  skin  is  apparent.  Hildburghausen  in  Saxony,  Corncockle 
Muir  in  Dumfriesshire,  Stourton,  Weston,  and  Taporley  in  Cheshire,  Grim- 
sell  in  Shropshire,  and  the  valley  of  the  Connecticut  in  North  America,  are 
the  localities  most  celebrated  for  their  fossil  footprints — and  this  in  strata 
of  Permian  or  of  Triassic  age. 

Ichnolite  (Gr.  ichnos,  a  footprint,  and  litlios,  stone). — Any  fossil  foot- 
mark, or  stone  retaining  the  impression  of  the  feet  of  extinct  animals. 

Iclm6logy  or  Ichnolithology  (Gr.  ichnos,  a  footprint,  lithos  and  logos). — 
The  science  of  fossil  footprints ;  e.g.,  the  Ichnology  of  Annandale  by  Sir 
William  Jardine  ;  the  Ichnology  of  New  England,  by  Dr  Hitchcock. 

Ichthyocdpms  or  Iclithyoc6prolite  (Gr.  ichthys,  fish,  copros,  excrement, 
and  lithos). — Literally,  the  fossil  excrement  of  fishes.  Coprolites  of  this 
nature  occur  in  all  the  secondary  formations ;  but  in  great  profusion  and 
of  gigantic  size  in  the  shales  of  the  lower  coal-formation. 

Ichtliyoddnilite  (Gr.  ichthys,  fish ;  doru,  spear ;  and  lithos,  stone). — The 
fossil  fin-spines  or  defences  of  fishes,  found  abundantly  in  all  the  fossilifer- 
ous  strata— those  of  the  shark-like  fishes  {Cestracionts)  of  the  lower  coal- 
measiu-es  being  often  more  than  a  foot  in  length,  and  strong  in  proportion. 
These  spines  are  generally  straight  and  tapering,  but  many  of  them  are 
more  or  less  recvirved  or  falcate.  The  inserted  portion  is  blunt  and  plain  ; 
the  external  defence  enamelled  and  often  highly  sculptured — some  being 
grooved  transversely  and  spirally  {gyracanthus),  others  striated  or  fluted 
longitudinally  (onchus)  ;  some  ornamented  with  points  and  tubercles  {cos- 
macanthus),  and  others  serrated  or  hooked  on  the  posterior  margin  {ctena- 
catithv^). 

rchthyoid  (Gr.  ichthys,  fish,  and  eidos,  likeness). — Fish-like ;  partaking 
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of  tlie  fish  type,  as  the  ichthyosaurus,  which  is  partly  ichthyoid  and  partly 
sauroid. 

Ichthyolite  (Gr.  ichthys,  fish,  and  lithos,  stone). — A  palseontological  term 
for  a  fossil  fish,  or  any  portion  of  a  fish,  as  a  scale,  tooth,  spine,  &c.  The 
most  celebrated  deposits  of  fossil  fishes  in  Europe  are  the  bituminous  schists 
of  the  lower  Old  Red  of  Orkney  and  Caithness  ;  the  yellow  sandstones  (upper 
Old  Red)  of  Dura-Den,  Fifeshire  ;  the  lower  coal-measures  of  Burdiehouse, 
&c.,  near  Edinburgh  ;  the  coal  formation  of  Saarbruck  in  Lorraine ;  the 
Permian  bituminous  slate  of  Mansfield  in  Thuringia  ;  the  calcareous  litho- 
graphic slate  of  Solenhofen  (oolitic) ;  the  compact  blue  slaty  shale  of  Glaris 
(cretaceous) ;  and  the  Tertiary  limestones  of  Monte  Bolca,  near  Verona,  the 
marlstones  of  Oeningen  in  Switzerland,  and  of  Aix  in  Provence. 

Ichthy6logy  (Gr.  ichthys,  fish,  and  logos,  discourse). — That  branch  of 
Zoology  which  treats  of  the  structure,  classification,  habits,  and  history  of 
fishes  ;  Ichthyological,  relating  to  the  science  of  Ichthyology  ;  Ichthyologist, 
one  who  studies,  or  is  devoted  to,  the  science  of  fishes. — See  Pisces,  and 
tabulations,   '' Animal  Scheme." 

Ichthyopdtolites  (Gr.  ichthys,  fish ;  paios,  footpath  ;  and  lithos,  stone). — 
Fish-tracks,  or  the  imprints  of  the  pectoral  fin-rays  of  certain  fishes,  which, 
like  the  gurnard  and  climbing  perch,  can  move  on  soHd  surfaces  by  means 
of  these  organs.  Under  this  name  Dr  Buckland  described  {Proceedings  of 
Qeol.  Sac,  vol.  iv.)  certain  problematical  markings  observed  on  a  flagstone 
from  the  coal-measures  of  Flintshire.  It  consists  of  curvilineal  scratches 
or  imprints,  disposed  symmetrically  at  regular  intervals  on  each  side  a 
smooth  level  space,  about  two  inches  wide,  which  may  correspond  to  the 
body  of  a  fish,  the  pectoral  fins  of  which,  Dr  Buckland  suggests,  were  the 
instruments  that  formed  the  markings  in  question. 

Ichthyophagous  (Gr.  ichthys^  fish,  and  phagein,  to  eat).— Fish-eating ; 
feeding  on  fish. 

Ichthyophthdlmite  (Gr.  ichthys,  and  ophthahnos,  the  eye).— Fish-eye- 
stone  ;  a  variety  of  apophyllite  or  pyramidal  zeolite,  characterised  by  its 
peculiar  pearly  lustre. 

Ichthyosircolite  (Gr.  ichthys,  fish ;  sarcos,  flesh ;  and  liilios,  stone). — 
Literally,  "  fish-flesh-stone ;  "  a  term  at  one  time  applied  to  certain  thick, 
heavy,  tapering  organisms  from  the  Chalk,  in  allusion  to  their  flaky  or 
foliaceous  stmcture.  They  are  now  known  as  Radiolites  and  Sphoernlites, 
peculiar  bivalve  shells  belonging  to  the  family  Hippueitid^,  which  see. 

Ichthyosaurus  {Gr.  ichthys,  fish,  and  saurus,  lizard), — Literally  "fish- 
lizard  ; "  a  well-known  genus  of  the  extinct  Enaliosaurs  or  marine  saurians, 
and  so  called  from  its  combining  the  characters  of  saurian  reptiles  and  of 
fishes  with  some  of  the  peculiarities  of  the  whales.  The  ichthyosaurs  were 
in  fact  the  "  rep  tile- whales"  of  their  period— a  period  extending  from  the 
deposition  of  the  middle  Trias  or  muschelkalk  till  near  the  close  of  the  Chalk 
formation.  The  peculiarities  of  their  structure  have  been  thus  described  : 
— Their  vertebrae  resemble  those  of  fishes  in  being  bi-concave,  or  concave 
at  both  ends  ;  but  the  superior  arches  remain  permanently  detached  as  in 
reptiles.  The  cranium  resembles  that  of  the  crocodiles,  but  is  character- 
ised by  a  pecixliarly  large  eye-orbit  furnished  with  a  circular  series  of  bony 
sclerotic  plates — a  structure  not  occurring  in  fishes,  but  observable  in  the 
eyes  of  turtles,  lizards,  and  many  birds.  The  nostrils  are  situated,  not,  as 
in  the  crocodile,  near  the  extremity  of  the  snout,  but  close  to  the  anterior 
part  of  the  orbit,  approaching  in  this  respect  some  of  the  recent  lizards. 
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The  teeth,  which  are  extremely  numerous  (amounting  in  some  species  to 
iiearly  200),  resemble  in  structure  those  of  the  crocodiles — being  conical, 
longitudinally  striated,  and  expanded  at  the  base ;  but  are  implanted,  as 
in  some  of  the  lizards,  in  a  deep  continuous  groove,  and  not  in  distinct 
sockets.  The  locomotive  extremities  are  similar  in  construction  to  the 
l)addles  of  the  whale  ;  but  they  are  four  instead  of  two  in  number,  and  the 
front  paddles  are  connected  by  a  broad  coracoid,  a  complete  clavicle,  and  a 
upplementary  coracoid  bone  to  a  strong  sternum;  the  flattened  phalan- 
geal bones  supporting  the  fin  are  polygonal,  and  are  relatively  shorter  and 
more  numerous  than  in  the  whale.  The  hind-paddles  are  smaller  than  the 
fore,  and  are  attached  to  a  pelvis  similar  to  that  of  the  crocodile.  Small 
supplemental  bones  are  wedged  into  the  lower  part  of  the  joint  of  the 
atlas  and  occiput,  and  a  few  of  the  succeeding  vertebral  joints ;  and  the 
^^^il  often  presents  a  fracture  or  abrupt  bend  about  a  third  of  its  length 
^^Mom  the  extremity,  as  if  it  had  been  swayed  aside  during  decomposition 
^^K'  the  weight  of  a  large  vertical  tail-fin.  From  the  form  and  position  of 
^^ftasses  of  crushed  and  apparently  half-digested  fish-bones  and  scales  in 
HHie  abdominal  cavity  of  certain  specimens,  it  is  concluded  that  they  preyed 
■^n  fish ;  and  from  the  shape  of  their  cojrrolites  (fossil  excrements)  it  is 
obvious  that  their  intestinal  canals  were  furnished  with  spiral  valves  as  in 
the  sharks.  In  one  or  two  instances,  very  small,  and  to  all  appearance 
foetal  specimens,  have  been  found  within  the  pelvic  cavities  of  large 
skeletons,  and  from  this  circumstance  it  has  been  inferred  that  the 
ichthyosaurs,  like  the  whales,  were  viviparous.  As  already  mentioned, 
the  great  era  of  ichthyosaur  development  was  from  the  middle  Trias  to 
the  Chalk  inclusive — the  Lias  formation  being  the  chief  repository  of  their 
remains  in  England.  In  this  deposit  specimens  of  all  ages  and  of  all  sizes 
have  been  found — from  the  fcetus  of  a  few  inches  to  the  adult  more  than 
thirty  feet  in  length ;  and  of  these  the  finest  are  now  preserved  in  the 
British  Museum,  and  the  museum  at  York. 

I'docrase  (Gr.  eidos,  form,  and  ^ra..ns,  mixture). — Known  also  as  Vesuvian 
and  Pyramidal  Garnet,  and  differs  from  common  garnet  chiefly  in  form. 
Idocrase  (so  termed  from  the  mixed  forms  of  other  minerals  which  it  pre- 
sents) was  originally  found  in  the  ejected  calcareous  blocks  on  Vesuvius, 
in  dnises  with  garnet,  avigite,  &c.  ;  but  it  also  occurs  in  subordinate  beds 
in  the  primitive  rocks  with  calc-spar,  garnet,  epidote,  chlorite,  and  other 
silicates.  It  forms  an  indifferent  ornamental  stone,  the  brown  being 
named  hyacinth,  and  sold  at  Naples  under  the  name  of  "  Gemmes  de 
Vesuve;"  the  green,  chrysolite.  Several  local  varieties  are  also  distin- 
guished, as  Wiluite,  from  Wiloui  in  Siberia,  an  obscure  green ;  Cyprine, 
a  blue  variety  containing  copper,  from  Norway  ;  and  Egrane,  a  liver- 
brown  sort  from  Eger  in  Bohemia. 

I'drialine  or  Idrialite. — One  of  the  mineral  resins,  so  named  from  its 
being  found  at  Idria  in  Camiola,  in  thin  layers  among  the  slates  containing 
the  mercury  ores.  It  occurs  in  soft,  brownish-black,  flaky  masses,  having 
a  resinous  lustre  and  greasy  feel ;  and  from  these  masses,  which  consist  of 
idrialine  and  cinnabar,  with  a  little  silica,  alumina,  pyrites,  and  lime,  the 
pure  pearly  idrialine  may  be  extracted  by  oil  of  turpentine. 

I'gneous  (Lat.  ignis,  fire). — Applied  to  all  agencies,  operations,  and  re- 
sults which  seem  connected  with,  or  to  have  arisen  from,  subterranean  heat, 
as  "igneous  rocks,"  "igneous  fusion,"  &c.  The  igneous  rocks,  properly 
so  called,  comprehend  the  Volcanic,  Trappean,  and  Granitic  series,  all  of 
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which  are  evidently  the  products  of  fusion  either  in  the  interior  or  at  the 
surface  of  the  crust.  The  term  igneous  is  thus  synonymous  with  unstrati- 
fied,  Plutonic,  pyrogenous,  and  others  in  iise  by  geologists. 

Ignlgenons  (Lat.  ignis,  and  Gr.  ginomai,  I  am  formed). — Fire-formed ; 
used  as  synonymous  with  igneous,  though,  properly  speaking,  igneous  re- 
fers to  the  operation  or  agency,  and  ignigenous  to  the  result. 

Igudnodon.  —One  of  the  Dinosaurs  ;  a  colossal  lizard-like  reptile  found 
in  the  Wealden  strata,  and  so  called  from  the  resemblance  of  its  teeth  to 
those  of  the  existing  iguana  of  South  America.  "  According  to  the  pre- 
sent state  of  our  knowledge,"  says  Dr  Mantell  in  1851,  ''it  is  not  at  all 
improbable  that  the  largest  Iguanodons  may  have  attained  a  length  of  from 
sixty  to  seventy  feet.  Although  some  important  points  in  the  osteology 
of  the  Iguanodon  are  still  unknown,  we  may  safely  conclude  that  the 
stupendous  reptile  equalled  in  bulk  the  largest  herbivorous  mammalia, 
and  was  as  massive  in  proportions.  Its  limbs  must  have  been  of  propor- 
tionate size  and  strength  to  sustain,  and  move,  so  enormous  a  carcass  ;  the 
hinder  extremities  in  all  probability  resembled  the  unwieldy  contour  of 
the  hippopotamus  or  rhinoceros,  and  were  supported  by  strong  short  feet, 
protected  by  broad  unequal  phalanges  :  the  fore-feet  appear  to  have  been 
less  bulky,  and  adapted  for  seizing  and  pulUng  down  the  foliage  and 
branches  of  trees  ;  the  jaws  and  teeth  demonstrate  its  power  of  mastica- 
tion, and  the  character  of  its  food ;  while  the  remains  of  the  coniferous 
trees,  arborescent  ferns,  and  cycadeous  plants  which  are  found  imbedded 
with  its  remains,  attest  the  nature  of  the  Flora  adapted  for  its  suste- 
nance." The  Iguanodon  occupies  a  chief  place  among  Mr  Hawkins'  palse- 
ontolog-ical  restorations  in  the  grounds  of  the  Crystal  Palace. 

I'lmenite. — Known  also  as  titanitic  iron;  an  ore  of  iron  occurring  in 
various  formations,  as  in  the  miascite  of  the  Ilmen  mountains  :  hence  the 
name.  According  to  H.  Rose  and  Scheerer,  it  is  a  combination  of  per- 
oxide of  iron  and  the  blue  oxide  of  titanium  in  various  proportions— the 
specific  gravity  increasing  with  the  amount  of  iron. 

Imbricated  (Lat.  imbrex,  a  gutter-tile).— Overlapping,  or  laid  over  each 
other  like  the  tiles  or  slates  of  a  roof  ;  applied  to  the  scales  of  fishes,  the 
scutes  of  reptiles,  the  persistent  leafiets  or  petioles  of  certain  trees,  &c. 

Impdlpable  (Lat.) — Not  perceptible  to  the  touch  ;  applied  to  dust, 
powdery  substances,  mud,  and  the  like,  in  which  no  gritty  particles  can 
be  felt  by  the  touch.  Reduced  to  the  minutest  particles  or  ultimate  stage 
of  subdivision. 

Imperforate,  Imperforated  (Lat.  im,  not ;  per,  through ;  and /oro,  I  bore). 
— Not  perforate  ;  having  no  opening  or  passage  of  communication ;  not 
pierced.     Applied  in  various  branches  of  Natural  Science. 

Impermeable  (Lat.  im,  not ;  per,  through  ;  and  meo,  I  pass). — Not  ad- 
mitting the  passage  of  water ;  applied  to  strata  or  other  masses  which, 
like  clay,  obstruct  the  natural  passage  or  percolation  of  subteiTaneous 
waters. 

Impervious  (Lat.  im,  not;  per,  through ;  and  via,  away). — Impenetrable ; 
impassable ;  affording  no  way  or  passage.  Hence  we  speak  of  certain 
strata  being  "impervious  to  water,"  and  so  on. 

Imp6nderables  (Lat.  in,  priv.,  and  pondus,  weight). — A  term  applied  in 
Physical  Science  to  agents  which,  like  heat,  light,  and  electricity,  are  desti- 
tute of  weight,  and  only  known  by  their  effects  on  other  bodies. 

Incandescence ;  Incandescent  (I^at.  candesco,  to  begin  to  grow  white). 
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— A  glowing  white  heat ;  having  a  white  heat,  or  greater  degree  of  heat 
than  red  heat. 

Incineration  (Lat.  in,  and  cinis,  dneris,  a  cinder). — The  act  of  burning 
'  ir  reducing  to  ashes  ;  distinct  from  calcination,  which  see. 

Incisors  (Lat.  in,  and  ccedo,  I  cut). — The  cutting  teeth  or  front  teeth  of 
mammals,  as  distinguished  from  the  grinding  or  mo^ar  teeth. — See  Teeth. 

Incomhiistihle  (Lat.) — Applied  to  substances  that  will  not  bum,  or 
which  cannot  be  consumed  by  the  action  of  fire. 

Incrustation  (Lat.  in,  and  crusta,  a  crust  or  rind). — A  crust  or  coating 
formed  on  the  surface  of  any  substance.  Waters  containing  lime,  clay, 
and  other  mineral  impurities,  leave  an  "  incrustation  "  on  the  inside  of  the 
vessels  in  which  they  are  boiled  ;  calcareous  waters  "  incrust "  the  rocky 
surfaces  over  which  they  flow  with  a  coating  of  calc-tuff. 

I'ndianite. — A  reddish-grey  variety  of  Anorthite  (one  of  the  felspars) 
found  in  the  Camatic,  where  it  forms  the  matrix  of  the  corundum.     It 

I  consists  of  42  silica,  34  alumina,  and  15  lime,  with  iron,  potash,  and 
boda. 
r  Indicollite  or  Indigolite. — A  variety  of  tourmaline  found  at  Utoe  in 
Bweden,  and  so  named  from  its  deep-blue  indigo  colour. 
\  Indigenous  (Lat.  in,  and  ge7io,  I  produce). — Born  or  produced  in  a  par- 
ticular coiintry  ;  native  to  a  country.  Applied  to  plants  and  animals,  but 
bttore  especially  to  the  former,  in  contradistinction  to  exotic  ;  that  is,  those 
hk>t  native  to  the  country  in  which  they  are  cultivated. 
[  Indurated  (Lat.  durus,  hard). — Restricted  in  Grcology  to  rocks  that  have 
been  hardened  by  the  action  of  heat,  and  in  this  sense  distinct  from 
Phard"  or  "compact." 
•  IndiisialLimestone. — "  There  is  another  remarkable  form  of  fresh-water 
limestone  in  Auvergne,"  says  Lyell,  ''called  'indusial,'  from  the  cases  or 
indusice  of  caddis-worms  (the  larvae  of  Phryganea),  great  heaps  of  which 
have  been  incrusted,  as  they  lay,  by  carbonate  of  lime,  and  formed  into  a 
hard  travertin.  The  rock  is  sometimes  purely  calcareous,  but  there  is 
occasionally  an  intermixture  of  siliceous  matter.  Several  beds  of  it  are 
frequently  seen,  either  in  continuous  masses  or  in  concretionary  nodules, 
one  upon  another,  with  layers  of  marl  interposed."  These  limestones 
point,  of  course,  to  a  time  (Eocene)  when  certain  districts  of  Auvergne 
were  covered  by  fresh-water  lakes,  in  which  the  larvae  of  the  Phryganea 
swarmed  as  they  do  now  in  the  stagnant  pools  and  ditches  of  England. 

Indiisium  (Lat.) — Literally,  a  garment  or  covering.  In  Natural  Science 
applied  variously  ;  e.g.,  the  indiisium  or  case  of  the  caddis- worm  ;  the 
brown  dried  epidermis  which  covers  the  fertile  sori  or  reproductive  specks 
on  the  fronds  of  ferns,  &c. 

Inflammable  Air.^ — An  old  chemical  term  for  hydrogen  gas  ;  so  named 
on  account  of  its  highly  inflammable  nature. 

Infus6ria. — Minute  animal  organisms  or  animalcules  ;  so  called  from 
their  being  readily  obtained  (for  microscopic  investigation)  in  infusions  of 
vegetable  matter  which  have  been  freely  exposed  to  the  air.  In  modem 
zoology  they  constitute  the  highest  class  of  the  Protozoa,  and  have  been 
arranged  into  numerous  families  which  are  yet  far  from  being  well  defined 
— partly  from  the  minuteness  of  the  organisms,  and  partly  from  the  liability 
to  mistake  for  infusoria  the  embryonic  germs  of  other  creatures,  and,  above 
all,  the  active  germs  or  spores  of  the  lower  forms  of  vegetation.  They 
are  generally  unicellular  animals ;  are  furnished  with  a  mouth  and  rudi- 
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mentary  digestive  apparatus  ;  and  their  bodies,  for  the  most  part,  consist 
of  three  distinct  layers,  the  outer  of  which  is  usually  furnished  with  cilia 
or  vibratory  appendages.  They  inhabit  lakes,  pools,  and  ditches  ;  many 
are  found  in  the  ocean  ;  and  some  are  indifferent  alike  to  salt  or  fresh 
water.  Mistaking  other  microscopic  forms  for  infusoria,  it  has  been  cus- 
tomary to  speak  of  their  calcareous  and  siliceous  shields  as  entering  largely 
into  the  composition  of  many  recent  muds  and  marls,  as  well  as  into  that 
of  several  of  the  more  ancient  stratified  deposits  ;  but  according  to  the 
latest  zoological  authorities,  there  are  no  fossil  Infusoria,  the  organisms 
usually  designated  by  this  name  being  either  Foraminifera,  Polycystina, 
or  Diatomacece. — See  Protozoa. 

Inoceramus  (Gr.  is,  inos,  fibre,  and  heramos,  vessel-shell). — A  genus  of 
fossil  bivalves  belonging  to  the  Aviculidoe  (wing-shells  or  pearl-oysters),  and 
so  named  from  the  fibrous  structure  of  their  shells.  The  valves  are  un- 
equal, ventricose  radiately  or  concentrically  furrowed,  umbones  promi- 
nent ;  hinge-line  straight,  elongated,  and  pitted  with  numerous  close-set 
cartilage  grooves.  The  species,  which  range  from  the  Silurian  to  the  Chalk 
inclusive,  vary  in  size  from  one  inch  to  three  or  four  feet  in  diameter. 
The  shell,  in  consequence  of  the  vertical  arrangement  of  the  fibres, 
readily  breaks  to  pieces,  and  large  flat  fragments  are  found  in  the 
Chalk,  often  perforated,  as  in  recent  oysters,  by  the  Cliona  (clionites). 
The  French  restrict  the  name  Inoceramus  to  the  beaked  and  laminated 
species  of  the  Gault ;  and  arrange  the  Chalk  Inocerami  under  the  term 
Catillus. 

Inorganic  (Lat.  in,  not,  and  organum,,  a  member  or  instrument). — Not 
produced  by  vital  action.  Applied  to  mineral  substances  which  are  the 
results  of  chemical  or  mechanical  aggregation,  in  contradistinction  to 
vegetable  and  animal  substances,  which  are  produced  by  vital  action,  or 
through  the  instrumentality  of  vital  organs. — See  Organic. 

Insecta  (Lat.  insectum,  divided  into  segments).  — An  extensive  class 
of  articulated  animals,  and  so  called  from  the  segmented  aspect  of  their 
bodies.  In  Cuvier's  arrangement  it  includes  the  following  orders  :  Myria- 
poda  {e.g.,  centipede) ;  Thysanoxira  (springtail) ;  Parasita  (louse) ;  Suctoria 
(flea) ;  Coleoptera  (beetle) ;  Orthoptera  (earwig) ;  Hemiptera  (bug) ;  Neii- 
roptera  (ant-lion) ;  Hymenoptera  (wasp) ;  Lepidoptera  (butterfly) ;  Rhipiptera 
(stylops) ;  and  Diptera  (fly).  The  insects  are  well  known  by  their  seg- 
mented bodies,  three  pairs  of  feet,  one  pair  of  antennae,  compound  eyes, 
generally  imdergo  metamorphosis  and  acquire  wings,  and  are  oviparous, 
with  the  sexes  distinct.  Remains  of  some  of  the  orders  are  found  as  early 
as  the  Carboniferous  formation,  and  they  abound  in  the  Oolite  and  later 
deposits. — See  the  respective  Orders. 

Insect! vora  (Lat.  insecta,  insects,  and  voro,  I  devour). — An  interesting 
group  of  the  Carnivorous  mammalia,  characterised  by  their  molar  teeth 
being  studded  with  shai^p  points,  which  enables  them  to  feed  on  insects. 
The  group  comprises  the  mole,  hedgehog,  shrew,  bat,  &c.  The  teeth  and 
jaw-bones  of  animals  apparently  insectivorous  {spalacotherium,  microlestes, 
&c. )  have  been  found  as  low  as  the  Oolite  and  Upper  Trias. 

In  situ  (Lat.) — Literally  "in  its  natural  position  or  place."  A  rock  or 
fossil  is  said  to  be  ''in  situ"  when  it  is  found  in  the  situation  or  place  in 
which  it  was  originally  formed  or  deposited ;  but  it  is  not  in,  situ  when 
removed  or  drifted  to  another  position  or  locality. 

Inspissdted  (Lat.  in,  and  spissatus,  thickened). — Thickened;  made  thick 
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by  evaporation,   whether  natural  or  artificial;  as  opium,  which  is  the 
inspissated  juke  of  the  poppy, 

Interambuldcra,  Interambulacral  (Lat.  ambulare,  to  walk).— The  im- 
perforate plates  which  lie  between  (inter)  the  perforate  plates  or  ambulacra 
in  the  shells  or  crusts  of  the  sea-urchin  and  cidaris. 

Intercalated,  Intercaldtioii  (Lat.) — Interposed,  something  placed  be- 
tween ;  the  act  of  placing  between.  Subordinate  beds  of  a  different  nature 
occurring  between  the  main  beds  of  a  series  are  said  to  be  intercalated ; 
the  occurrence  of  such  beds  or  of  intervals  of  deposition  are  said  to  be 
intercalations.     Of  frequent  use  in  Geology. 

lutercdlline  (Lat.  inter,  between,  and  collis,  a  hill). — A  term  proposed 
by  Sir  Charles  Lyell  to  designate  those  valley-like  spaces  or  hollows  that 
^^occur  in  volcanic  regions  between  the  cols  or  crateriform  hillocks  of 
^H^Ksumulation,  and  which  are  not  formed  by  aqueous  erosion,  nor  by  sub- 
^^Bdence,  nor  by  anticlinal  or  synclinal  flexures,  but  simply  by  the  building 
^^K>  on  two  or  more  sides  of  erupted  materials.  Such  intercolline  spaces 
^^Hbound  in  all  volcanic  regions  of  sub-aerial  origin. 

^^■Intermittent,  Intermitting  (Lat.  inter,  between,  and  mitto,  I  send). — 
^^Heasing  for  a  time  and  then  returning ;  ceasing  and  acting  by  turns. 
^^^ntermitting  Spnngs  are  those  which,  having  flowed  for  a  certain  time, 
stop  altogether,  and  after  a  time  begin  to  run  again,  and  then  stop ;  and 
so  on  alternately,  the  Sowings  and  intermissions  generally  succeeding  each 
other  at  pretty  regular  intervals.  Such  phenomena  are  easily  explicable 
on  the  supposition  of  caverns  and  subterranean  areas  being  fed  by  small 
chinks,  and  discharged  by  larger  fissures  acting  on  the  principle  of  the 
siphon — the  larger  outlet,  acting  more  rapidly  than  the  united  chinks, 
when  once  set  a-running,  flows  till  the  cavern  is  emptied,  and  then  ceases 
till  the  water  again  accumulates  to  its  siphon-level. 

Interstrdtified. — Occurring  in  the  midst  of,  or  along  with,  other  strata. 
In  this  sense  coal  may  be  said  to  be  interstratified  with  sandstones, 
shales,  fire-clays,  and  limestones  ;  but  the  term  is  generally  restricted  to 
those  bed-like  masses  or  overflows  of  igneous  rock  (lava,  basalt,  and  green- 
stone) which  occur  imbedded  with  true  stratified  or  sedimentary  rocks — 
the  igneous  overflow  having  spread  over  the  bottom  of  the  sea  of  deposit, 
and  been  subsequently  overlaid  by  other  strata. 

Intertropical  (Lat.  inter,  between,  and  <ro/;^ca^).— Situated  between  the 
tropics  ;  applied  also  to  plants  and  animals  whose  habitats  lie  between 
the  tropics,  or  in  the  torrid  zone. 

Intmnesce  (Lat.  intumesco,  to  begin  to  swell). — To  swell  or  bubble  up 
as  zeolite  and  other  kindred  minerals  do  imder  the  action  of  the  blow- 
pipe. 

Invertebrdta. — One  of  the  two  great  divisions  of  the  animal  kingdom  ; 
animals  without  vertebrce  or  back-bones,  including  the  Mollusca,  Articulata, 
Radiata,  and  Protozoa. — See  tabulations,  "  Animal  Scheme." 

Iodine  (Gr.  ion,  violet,  and  eidos,  Hkeness  ;  violet-coloured). — One  of 
the  chemical  elements,  occurring  as  a  non-metallic,  crystallised,  and  solid 
substance.  It  is  obtained  from  marine  plants,  from  sea-water,  and  from 
certain  mineral  springs,  and  is  of  some  repute  in  materia  medica.  It 
becomes  volatile  at  a  low  temperature,  and  passes  off  in  a  beautiful  violet- 
coloured  vapour  ;  hence  the  name. 

I6dite  or  I6dic  Silver. — An  ore  of  silver,  consisting  of  iodine  and  silver, 
and  occurring  in  thin  flexible  folioe  or  plates  of  a  pearl-grey  or  yellowish- 
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grey  colour.     It  is  found  in  the  mining  districts  of  Mexico  and  South 
America,  and  recently  in  the  south  of  Spain. 

I6lite  (Gr.  ion,  a  violet,  and  lithos,  stone), — One  of  the  Gems,  known 
also  as  Dichroite,  Cordierite,  and  Prismatic  quartz.  It  occurs  in  granitic 
and  primitive  rocks,  associated  with  quartz,  garnet,  and  iron  and  copper 
pyrites,  and  derives  its  name  from  its  colour,  which  ranges  from  violet  to 
dark-blue.  It  has  many  allied  and  doubtful  species ;  and  according  to 
Stronmeyer  consists  of  48.35  silica,  31.71  alumina,  10.16  magnesia,  8.32 
iron  protoxide,  with  traces  of  manganese. 

Iridescent  (Gr,  iris,  the  rainbow). — The  property  of  producing  a  play  of 
colours  resembling  those  of  the  rainbow ;  possessed  both  by  animal  and 
mineral  substances.  Iridescence,  shining  with  the  colours  of  the  rainbow ; 
a  property  depending  generally  on  internal  structure,  or  the  arrangement 
of  internal  surfaces  which  refract  the  light ;  but  sometimes  also  arising 
from  mere  external  tarnish,  occasioned  by  partial  decomposition,  or  the 
action  of  acids. 

Iridium  (Gr.  iris,  the  rainbow). — The  most  infusible  of  the  known 
metals,  and  used  chiefly  in  porcelain  painting  to  produce  black  and  grey 
colours.  It  occurs  in  nature  in  combination  with  platina,  palladium, 
osmium,  and  copper ;  and  derives  its  name  from  the  variety  of  hues  which 
the  mixture  displays  while  dissolving  in  hydro-chloric  acid.  It  was  dis- 
covered by  Dr  Wollaston  ;  is  of  a  grey  colour,  brittle,  very  infusible,  and 
has  a  specific  gravity  of  about  18.6. 

Irish  Deer,  Irish.  Elk.  —  Remains  of  the  Irish  gigantic  deer  {cervus 
megaceros,  or  deer  with  great  antlers)  are  found  in  the  peat-bogs,  marls, 
gravels,  and  other  superficial  deposits  of  Europe ;  but  particularly  in  the 
shell-marls  and  peat-bogs  (the  sites  of  ancient  lakes)  in  Ireland  :  hence  the 
name.  It  is  usually,  but  erroneously,  termed  Elk  the  creature  being  a 
true  deer,  though  far  exceeding  in  magnitude  any  living  species.  Skeletons 
have  been  found  ten  feet  high  from  the  ground  to  the  point  of  the  antlers, 
which  are  palmated,  and  often  measure  from  ten  to  fourteen  feet  from  tip 
to  tip.  Chronologically,  the  Irish  deer  seems  to  have  been  antecedent  to 
man  in  Europe,  though  some  of  their  species  appear  also  to  have  been 
cotemporary  with  him,  and  to  have  been  extirpated  by  the  earliest  hunter 
tribes  that  took  possession  of  its  plains  and  forests. — See  Denny  in  Pro- 
ceedings of  York  Geolog.  Sac.  for  1855. 

Iron  (Gr.  sideros ;  Lat.  ferrum;  Fr.  fer;  Ger.  eisen).—0\ie  of  the  best- 
known,  and,  economically  speaking,  by  far  the  most  important  of  the 
metals.  Though  readily  tarnished,  rusted,  or  oxidised  by  exposure  to  air 
and  moisture,  it  has  in  the  fresh  fracture  a  peculiar  grey  colour,  known 
as  "iron-grey,"  or  "steel-grey,"  and,  when  polished,  possesses  much 
lustre.  It  is  not  very  malleable,  but  extremely  ductile  and  very  tenacious. 
At  common  temperatures  it  is  hard  and  unyielding,  but  at  a  red  heat  it  is 
soft  and  pliable,  and  at  a  high  red-heat  two  pieces  may  be  inseparably 
united  by  hammering,  or  welded,  as  it  is  technically  termed,  into  one 
mass.  It  is  very  difl&cult  of  fusion,  requiring  for  that  purpose  the  highest 
heat  of  the  blast-furnace.  In  this  state  it  can  be  run  into  moulds,  and  is 
then  known  as  cast-iron,  which  is  hard,  brittle,  and  of  a  granular  texture. 
Subjected  to  repeated  heating  and  hammering  {puddled,  as  it  is  termed),  it 
becomes  less  fusible,  assumes  a  fibrous  texture,  gets  tough  and  malleable, 
and  is  then  known  q&  forged  or  ivrougkt-iron.  The  average  specific  gravity 
of  cast  iron  is  7.27,  that  of  forged  7.78.      Iron  is  attracted  by  the 
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magnet,  and  is  itself  susceptible  of  being  rendered  magnetic — a  property 
possessed  by  no  other  metal  except  nickel.  It  is  capable  of  forming  alloys 
with  several  of  the  metals,  though  in  this  state  little  used ;  and  with  a 
small  proportion  of  combined  carbon  it  forms  steel,  a  substance  of  incal- 
culable importance  to  all  the  industrial  arts  and  manufactures. 

Unlike  many  of  the  other  metals,  iron  is  rarely  found  in  a  7iative  state  ; 
and  this  in  scarcely  appreciable  quantities,  in  stones  and  masses  of 
meteoric  origin.  This  meteonc  iron,  as  it  has  been  termed,  contains  nickel, 
along  with  cobalt  and  other  metals ;  and  what  is  known  as  telluric  iron 
occurs  in  minute  grains  and  scales  in  other  mineral  veins,  and  contains 
carbon,  graphite,  or  occasionally  some  other  metal,  but  not  nickel.  On 
the  whole,  native  iron  is  a  very  rare  and  doubtful  substance ;  and  all  the 
iron  of  commerce  is  derived  from  wes  (oxides,  carbonates,  &c.)  either  pure 
or  in  combination  with  various  earthy  ingredients,  forming  ironstones. 
These  ores  and  ironstones  occur  in  rocks  of  all  ages — the  ores  chiefly  in 
veins  and  abnormal  masses  among  metamorphic  schists,  the  ironstones  in 
bands  and  layers  among  the  strata  of  the  Carboniferous,  Oolitic,  and  other 
later  formations.  The  ores  are  usually  regarded  as  belonging  to  two 
families— Is/,  the  Sparry  Iron  Ores,  the  most  important  member  of  which 
is  sideHte,  spathose  iron,  or  carbonate  of  iron,  and  which  includes  the  clay 
ironstones,  or  the  ''clay-bands"  and  " black- bands "  of  the  coal  and  other 
formations  ;  and  2d,  the  Oxidised  Iron  Ores,  embracing  such  well-known 
species  as  magnetite  or  magnetic  iron,  hematite  or  specular  iron,  limonite  or 
brown  iron-ore,  and  the  like.  In  nature,  iron  enters  largely  into  the  com- 
position of  many  rocks  and  rocky  compounds ;  and  also  forms  many 
chemical  combinations,  as  oxides,  carbonates,  chromates,  phosphates, 
sulphurets,  and  stdphates.  Its  presence  in  water  is  readily  detected  by 
the  tincture  of  galls,  or  by  the  ferro-cyanate  of  potash — the  former  turn- 
ing weak  solutions  purple  or  dark-blue,  and  forming  a  black  precipitate 
where  the  metal  is  more  abundant— the  latter  producing  Prussian  blue 
under  similar  circumstances. — See  tabulations,  "Mineral  Scheme." 

Iron  Pyrites. — Bi-sulphurets  of  iron,  of  which  Mineralogists  distinguish 
three  species, — ^1.  Pynte,  yellow  sulphuret  of  iron,  or  hexahedral  iron 
pyrites ;  2.  Marcasite,  white  sulphuret  of  iron,  or  prismatic  iron  pyrites ; 
and,  3.  Pyirhotine,  magnetic  iron  pyrites,  or  rhombohedral  iron  pyrites, 
— See  these  specific  terms  and  Pyrites. 

Iron  Sinter. — Known  also  as  pitchy  iron  ore  or  pittacite;  a  recent  pro- 
duct, arising  apparently  from  the  decomposition  of  mispickel,  and  occvir- 
ring  in  old  mines  in  reniform  or  stalactitic  brittle  crusts  of  a  dark-browTi 
colour  and  vitreous  lustre.  It  consists  of  35  iron  protoxide,  26  arsenic 
acid,  9  sulphuric  acid,  and  30  water. 

Ironstone. — The  familiar  as  well  as  technical  term  for  the  ores  of  iron, 
whether  occurring  in  sparry  veins  like  hematite,  magnetite,  and  siderite,  or 
in  regxilar  stratifted  layers  like  the  clay-hands  and  black-hands  of  the  coal- 
measures.  Industrially,  it  is  usual  to  apply  the  term  to  any  ore,  rock,  or 
matrix  that  yields  an  available  per-centage  of  iron  ;  though  in  Geology  it 
were  advisable  to  restrict  it  to  ferriferous  rocks  of  truly  stratified  or  sedi- 
mentary origin. — See  Iron. 

Iso —  (Gr.  isos,  equal). — A  prefix  denoting  equality  or  similarity,  as  iso- 
chronous, occurring  in  equal  times ;  iso-metrical,  having  similar  dimensions. 

Isocdrdia  (Gr.  isos,  like,  cardia,  the  heart). — The  heart-cockle  ;  a  genus 
of  bivalve  shells  belonging  to  the  family  Cyp'inidcE,  and  characterised  by 
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their  large,  ventricose,  or  sub-globular  shells ;  the  umbones  of  which  are 
distant  and  curved  inwards,  giving  to  the  shell  its  peculiar  heart-like 
shape.  The  living  species  are  few,  littoral,  and  burrowing  in  sand ;  the 
fossil  exceed  seventy  species,  and  are  found  in  the  Trias  upwards. 

Isocheimal  or  Isochimeual  (Gr.  isos,  and  cheima,  winter). — Having  the 
same  winter  temperature  ;  hence  isocheiiual  lines  are  those  drawn  through 
such  places  as  have  the  same  mean  winter  temperature. 

Isdchronous  (Gr.  isos,  and  chronos,  time). — Occurring  in  equal  times,  or 
at  intervals  of  the  same  duration ;  as  the  strokes  of  the  pulse,  the  swing  of 
pendulums  of  equal  lengths,  and  the  like. 

Isodynimic  (Gr.  isos,  and  dynamis,  power). — Having  the  same  power  or 
force.     Equal  in  power,  and  capable  of  producing  the  same  results. 

Isogeothermal  (Gr.  isos,  ge,  the  earth,  and  t/ienni,  heat). — Apphed  to  lines 
or  divisions  in  the  earth's  crust  which  have  the  same  mean  annual  temper- 
ature ;  and  employed  as  being  more  definite  than  isothermal,  inasmuch  as 
it  refers  solely  to  the  land,  whereas  isothermal  applies  equally  to  air,  land, 
and  water. 

Isomerism,  Isomeric  (Gr.  isos,  and  meros,  part). — Applied  in  Chemistry 
to  express  the  relation  existing  between  bodies  which  agree  in  composition 
but  differ  in  properties.  Isomeric  bodies  generally  agree  in  the  relative 
proportion  of  their  constituents  only,  and  differ  either  in  the  aggregate 
number  of  their  atoms,  or  in  the  manner  in  which  these  atoms  are  arranged. 

Isom6rpMsm(Gr.  isos,  and  morpke,  form). — A  term  employed  in  Chemistrj' 
and  Mineralogy  to  designate  the  capability  shown  by  two  or  more  simple 
or  compound  substances  to  crystallise  in  one  and  the  same  form  ;  or  often 
in  forms  which,  though  not  identical,  yet  approximate  very  closely,  when  it 
has  been  named  homoeomorj^ihism.  This  similarity  of  form  is  generally 
combined  with  a  similarity  in  other  physical  properties.  The  law  of 
isomorphism,  as  expressed  by  Mitscherlich,  the  discoverer  of  the  doctrine, 
is  this  : — The  same  number  of  atoms  combined  in  the  same  way  produce 
the  same  crystalline  form;  and  crystalline  form  is  independent  of  the 
chemical  nature  of  the  atoms,  and  determined  only  by  their  number  and 
relative  position. 

Isopoda  (Gr.  isos,  and  pous,  podos,  a  foot). — An  order  of  Cmstaceans, 
which,  like  the  oniscus  or  woodlouse,  have  the  trunk  divided  into  seven 
rings  or  segments,  each  segment  sustaining  a  pair  of  similar  unguiculate 
feet ;  hence  the  name.  In  the  Isoj)ods,  the  head  or  cephalic  segment  is 
distinct  from  the  trunk  ;  is  furnished  with  antennae,  and  with  sessile  eyes, 
which  are  either  composed  of  clusters  of  ocelli  or  compound.  Remains  of 
the  order  (Arc/uBoniscus)  have  been  found  in  the  Purbeck  beds  of  the 
Oolite. 

I'sopyre  (Gr.  isos,  and  pyr,  fire). — An  amorphous,  brittle,  greyish-black 
mineral,  of  a  vitreous  lustre  and  slightly  magnetic.  It  occurs  in  the 
granites  of  Cornwall,  and  in  the  trap-rocks  near  Edinburgh  ;  and  consists, 
according  to  Turner,  of  47.09  silica,  13.91  alumina,  15.43  lime,  20.07  iron 
peroxide,  and  1.94  copper  oxide.  The  name  refers  to  the  slight  change 
produced  on  its  aspect  by  fusion. 

Is6theral  (Gr.  isos,  and  theros,  summer). — Having  the  same  summer 
temperature ;  isotheral  lines,  lines  connecting  all  those  places  on  the 
surface  of  the  globe  which  have  the  same  mean  summer  temperature. 

Isothermal  (Gr.  isos,  and  therui^,  heat). — Having  the  same  temperature; 
of  equal  temperature.     In  Physical  Geography,  Isothermal  lines  are  lines 

216 


ITT  —  JAS 

connecting  all  those  places  on  the  surface  of  the  globe  which  have  the 
same  mean  temperature  ;  and  as  temperature  is  governed  by  relative  dis- 
tribution of  land  and  water,  by  altitude  and  other  conditions,  places  on 
the  same  parallels  of  latitude  are  often  on  very  diflferent  isothermal  lines, 

rttnerite  (after  Ittner). — A  rather  rare  mineral  occurring  in  granular 
aggregates  in  trap  and  volcanic  rocks,  and  consisting  of  silica,  alumina, 
and  soda,  with  lime,  sulphuric  acid,  and  water.  Allied  to  sodaLite,  nosean, 
and  liaiiyHe. 

ivory,  Fossil.— The  terms  "Fossil  Ivory"  and  "Siberian  Ivory"  are 

uently  given  to  the  teeth  and  tusks  of  the  mammoth,  which  at  one 

le  were,  and  are  still,  collected  in  considerable  abundance  from  the 

plains,  shores,  and  low  islands  of  Siberia.     In  1844,  it  is  said  that  about 

16,000  lb.  weight  of  this  ivory  was  obtained  from  these  regions,  and  of  a 

quality,  for  the  most  part,  superior  to  the  recent  ivory  of  Africa. — See 

^Mammoth. 

^^Hf 'xolyte  (Gr.  ixos,  birdlime,  and  lithos,  stone). — One  of  the  mineral  resins  of 
I^Jbyacinth-red  colour,  and  found  in  amorphous  lumps  in  the  tertiary  lignites 
"''■■of  Austria.     It  becomes  soft  at  169°,  and  is  still  viscid  at  212°  Fahr. ; 
hence  its  name. 


nuu  / 

^ranie 


Jade.  —  A  hard,  tough,  siliceo-magnesian  rock  of  a  dark  leek-green 
colour,  smooth  surface,  and  somewhat  soapy  feel.  It  occurs  in  compact 
masses,  has  a  coarse,  splintery  fracture,  and  is  found  in  various  parts  of 
Europe,  America,  Egypt,  China,  and  New  Zealand.  It  consists  chiefly  of 
silica,  magnesia,  and  lime,  with  a  small  per-centage  of  iron  and  alumina, 
and  from  its  composition  is  supposed  to  be  a  peculiar  condition  of  augite 
and  hornblende.  Being  tenacious  and  susceptible  of  a  fine  polish,  it  is 
worked  into  amulets,  ringstones,  chains,  and  other  ornaments  ;  in  China 
it  is  valued  for  its  supposed  medicinal  properties  in  nephritic  or  kidney 
diseases,  hence  the  synonym  nephrite;  and  in  New  Zealand  a  variety, 
called  by  the  natives  "  Poenamu,"  is  fashioned  into  axes,  hangers,  idols, 
&c.  :  hence  also  the  occasional  term  axe-stone. 

Jagged.  ^ — Irregularly  cut  or  notched ;  denticulated  or  toothed  like  a 
saw.  Applied  to  the  sharp  irregular  edges  and  surfaces  of  minerals  and 
rock-masses. 

Jamb. — A  miner's  term  for  any  thick  mass  of  rock  which  prevents  them 
pursuing  the  lode  or  vein. 

Jamesonite  (after  Professor  Jameson). — An  ore  consisting  principally  of 
the  sulphurets  of  lead  and  antimony;  or,  according  to  analysis,  of  43.44 
lead,  35.47  antimony,  17.20  sulphur,  with  traces  of  copper,  zinc,  and  iron. 

Jargon  or  Jargon  of  Diamond.  —  A  lapidary's  term  for  a  variety  of 
zircon,  colouiiess  specimens  of  which  are  often  sold  for  diamonds. — See 
Zircon. 

Jasper. — A  somewhat  loosely-applied  term  for  many  siliceous  compounds. 
When  quartz  is  combined  with  a  small  proportion  of  alumina  and  iron,  it 
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loses  its  transparency  and  becomes  jasper,  which  is  consequently  tougher 
or  less  easily  broken.  "Jasper,"  says  Nicol,  "is  coloured  red  by  the  per- 
oxide, yellow  or  brown  by  the  hydrate  of  iron,  but  also  exhibits  many 
other  colours,  as  green,  grey,  white,  and  black,  in  some  kinds  alone,  in 
others  in  spots,  veins,  and  bands — the  latter  the  ribbon  or  Egyptian  jasper." 
It  is  found  abundantly,  in  veins  and  bands,  in  rocks  of  all  ages  ;  and  some 
varieties,  as  the  porcelain  jasper,  are  evidently  beds  of  slaty  shale,  altered  by 
the  action  of  heat. 

Jaspideous,  Jaspidean. — Resembling  jasper;  of  the  nature  of,  or  con- 
taining jasper. 

JefFersonite  (after  Jefferson). — A  variety  of  augite  from  Sparta  in  New 
Jersey,  of  a  dark  olive  or  black  colour,  and  resinous  or  semi-metallic 
lustre. 

Jet  {jayet,  gagites,  from  Gaga,  a  river  in  Asia  Minor).— This  well-known 
substance  is  rather  a  species  of  amber  than  coal,  and  is  usually  known  in 
Prussia  as  "black-amber."  It  occurs  in  nodules  and  lumps,  in  lignitic 
strata ;  is  electric  when  rubbed  ;  is  more  resinous  in  lustre  than  the  finest 
cannel  coal,  and  is  also  specifically  lighter.  Though  evidently  of  vegetable 
origin,  it  seldom  reveals  to  the  naked  eye  the  woody-text  are  like  lignite, 
but  is  uniform  like  asphalt — its  intense  velvety-black  well  adapting  it  for 
mourning  ornaments,  as  earrings,  brooches,  bracelets,  buttons,  and  the 
like.  It  is  found  in  great  purity  and  abundance  in  the  cliffs  of  alum-shale 
on  the  Yorkshire  coast ;  hence  the  "jet  manufactories"  of  Whitby  and 
Scarborough. 

Jigging. — A  miner's  term  for  a  method  of  dressing  the  smaller  ores  of 
copper,  lead,  &c.,  by  the  aid  of  a  wire  sieve  suspended  and  shaken  in  a  vat 
of  water,  so  that  the  smallest  particles  pass  through  the  sieve,  and  the 
larger  are  "  sorted" — that  is,  the  lighter  and  more  earthy  remain  at  the 
top,  and  the  heavier  and  more  metallic  settle  below. 

Joints.  —  The  fissures  or  rents  which  divide  rock-masses  into  blocks 
more  or  less  regiilar  are  properly  so  termed.  They  have  been  defined  as 
"  natural  fissures,  traversing  rocks  in  straight  and  well-determined  lines, 
and  forming  planes  of  separation  which  are  often  slightly  open,  and  which, 
as  they  do  not  merely  pass  through  strata,  but  through  various  semi- 
crystalline  aggregations  within  the  stratified  mass,  were  evidently  formed 
since  the  original  accumulation  of  the  strata."  This  jointed  structure 
appears  to  have  arisen  in  certain  strata  from  shrinkage  or  contraction  of 
the  deposit  while  in  the  process  of  solidifying ;  in  many  instances  it  is  the 
result  of  mechanical  upheaval  and  disturbance ;  while  in  others  the  lines 
of  fissure  have  definite  compass-bearings,  are  arranged  in  sets,  and  seem 
to  obey  some  more  general  but  as  yet  undetermined  law.  In  basalt  and 
other  columnar  structures  the  joints  are  usually  regarded  as  the  results 
of  crystallisation  on  a  large  scale.  Referring  the  direction  of  joints  in 
stratified  rocks  to  lines  of  upheaval.  Professor  Sedgwick  calls  those  which 
run  parallel  to  the  strike  "  strike  joints  ;"  those  parallel  to  the  dip,  "dip 
joints  ;"  and  all  others  he  calls  "  diagonal  joints." 

Jiilo-eido-coprolites  (Gr.  ioulos,  a  catkin,  and  eidos,  resemblance). — The 
name  given  tt)  the  coprolites  or  fossil  excrement  of  some  unknown  animal, 
in  allusion  to  their  catkin-like  form. 

Jumper.^ In  Mining  and  Quarrying,  a  large  iron  borer  steeled  at  each 
end  and  worked  by  the  hand. 

Juncites  (Lat.  juucus,  a  rush). — Fossil  stems  and  leaves  apparently  re- 
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lated  to  ih&Juncobcece  or  Rush  family,  which  are  chiefly  inhabitants  of  marshy 
ii;icts  in  the  temperate  and  colder  regions.  Such  striated,  grooved,  and 
tapering  rush-like  fragments  of  leaves  occur  from  the  Devonian  formation 
upwards,  but  their  true  affinities  are  not  yet  determined. 

Juniperites  (Lat.  junipems,  the  juniper  tree). — The  generic  term  for 
such  fossil  coniferse  as  are  evidently  allied  to  the  juniper.  Several  species 
occur  in  tertiary  lignites,  and  are  known  by  their  short,  obtuse,  broad- 
based  leaves,  arranged  in  four  opposite  rows  round  irregularly-forking 
branches. 

Jura  Limestone. — A  term  applied  by  Continental  geologists  to  the  lime- 
stones of  the  Jura  Mountains,  as  equivalent  with  the  Oolite  and  Lias  of 
English  geologists.     It  is  the  Jum-kalk  of  German  geologists. 

Jurassic. — A  synonym  of  the  Oolitic  system,  from  the  characteristic 
occurrence  of  its  strata  in  the  Jura  Mountains,  between  France  and 
Switzerland.  The  Jura  beds  are  composed  of  limestones  of  various 
qualities,  sands,  sandstones,  and  thin-bedded  clays,  and  contain  the  same 
fossils  as  those  found  in  the  Oolite  and  Lias  of  England.  Indeed,  it  is 
remarked  by  Sir  C.  Lyell,  *'  that  in  the  Jura  (distant  about  400  geographical 
miles)  the  analogy  to  the  accepted  English  tyf)e,  notwithstanding  the 
thinness  or  occasional  absence  of  the  clays,  is  more  perfect  than  in  York- 
shire or  Normandy."  There  is  this  difference,  however,  to  be  observed,  that 
while  the  English  beds  are  little  altered  or  disturbed  from  their  original 
sedimentary  character,  those  of  the  Jura  and  the  outer  ranges  of  the  Alps 
are  often  highly  indurated  and  crystalline.  Continental  geologists  are  in 
the  habit  of  dividing  the  Jurassic  formation  into  three  groups — viz.,  the 
"  White  (or  Upper)  Jiira,"  "  Brown  (or  Middle)  Jura,"  and  "  Black  (or 
Lower)  Jura."  —  See  Oolitic  System  and  tabulations,  "  Greological 
Scheme." 


Eampecaris  (Gr.  kamj)^,  a  ginib  or  caterpillar,  and  caris,  shrimp). — A 
small  crustacean  discovered  by  the  Author  in  the  grey  flagstones  (Lower 
Old  Red)  of  Forfarshire,  and  so  named  from  its  appearance.  From  its  im- 
perfect preservation  its  true  affinities  cannot  be  well  ascertained  ;  that  is, 
whether  a  small  phyllopod,  or  the  larval  stage  of  some  larger  crustacean. 

EdmpyUte. — An  arseniate  of  lead,  occurring  with  other  ores  of  the 
metal  in  hexagonal  prisms  of  a  fine  orange  -  yellow,  and  containing  in 
addition  phosphate  of  lime  and  traces  of  chromate  of  lead. 

Kaneelsteiu. — A  variety  of  garnet  ranging  from  hyacinth-red  to  orange- 
yellow,  and  known  also  as  Ilesmnite  and  Cinnamon-stone. 

Kangaroo. — Remains  of  this  marsupial  have  been  discovered  in  Australia 
(the  region  to  which  it  is  still  restricted),  in  the  Pleistocene  deposits  of 
Darling  Downs,  Melbourne,  &c.,  and  in  fissures  and  caves  in  the  limestone 
of  Wellington  Valley,  imbedded  in  red  ochreous  loam,  and  often  incrusted 
by  stalagmitic  concretions.  One  of  the  species  discovered  greatly  exceeds 
in  size  the  largest  existing  kangaroo. 
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Kaolin  (Chinese). — The  name  given  to  the  finest  porcelain  clays,  arising 
for  the  most  part  from  the  decomposition  of  felspar  in  soft  earthy  granites. 
Kaolin  occurs  in  beds  and  masses,  more  or  less  pure,  and  is  generally 
prepared  for  use  by  repeated  levigations.  Its  composition  is  variable ; 
but  48  silica,  39  alumina,  and  13  water,  may  be  taken  as  an  available 
average. 

Kapnite. — A  variety  of  calamine  or  carbonate  of  zinc,  containing  more 
than  15  per  cent  of  iron  protoxide. 

Edrpholite  (Gr.  karphos,  straw,  and  lithos).  —  One  of  the  hornblende 
family,  occurring  in  zeolitic,  or  fine  radiating  capillary  crystals,  of  a  straw- 
yellow  ;  hence  the  name. 

Karphosiderite  (Gr.  hariihos,  straw,  a,nd  sideros ,  iron). — A  straw-coloured 
mineral  occurring  in  kidney-shaped  resinous-looking  concretions,  resem- 
bling iron-sinter ;  and  consisting,  according  to  Harkort,  of  hydrous  phos- 
phate of  iron,  with  a  little  oxide  of  zinc. 

Karstenite '(after  Karsten).  —  Hausmann's  synonym  for  anhydrite  or 
prismatic  gypsum. 

Kastor  and  Pollux. — Two  minerals  of  the  Felspar  family,  so  named  by 
Breithaupt  from  their  always  occurring  together.  They  resemble  quartz 
in  their  hardness,  transparency,  and  vitreous  lustre ;  and  are  the  most 
siliceous  of  the  crystalline  silicates. 

Keene's  Cement. — A  calcareous  cement  or  plaster  now  much  used  in  the 
interior  of  houses,  from  its  taking  a  fine  polish.  "  If,"  says  Ansted,  "in- 
stead of  being  used  with  water,  plaster-of-Paris  in  fine  powder  is  thrown 
into  a  vessel  containing  a  saturated  solution  of  alum,  and  after  soaking  for 
some  time  is  taken  out,  rebaked,  once  more  reduced  to  powder,  and  then 
moistened  with  a  solution  of  alum  instead  of  pure  water  before  use,  you 
have  Keene's  Cement." 

Keil. — The  same  as  reddle  (rcethel)  or  red-clay.  An  argillaceous  peroxide 
of  iron,  of  a  fine  deep  red,  and  used  for  marking. 

Kelloway-Eock. — A  calcareous  or  rather  calcareo-arenaceous  member  of 
the  middle  Oolite  from  three  to  five  feet  thick,  abounding  in  fossil  shells 
(often  entirely  made  up  of  them),  and  so  called  from  its  being  well  de- 
veloped at  Kelloway-bridge,  Wiltshire.— See  Oolitic  System. 

Kelp. — The  common  term  for  the  crude  soda  obtained  from  the  ashes  of 
various  fuci,  and  other  sea-weeds.  It  was  at  one  time  extensively  prepared 
along  the  northern  coasts  of  Scotland  and  Ireland,  as  well  as  on  the  coasts 
of  Holland  and  France,  and  used  in  the  preparation  of  soap,  alum,  bottle- 
glass,  &c.,  but  is  now  almost  entirely  superseded  by  the  soda  obtained 
from  sea-salt. — See  Barilla. 

Kentish-£ag. — A  provincial  term  for  a  member  of  the  Lower  Greensand, 
consisting  of  a  highly  fossiliferous  grey  cherty  or  arenaceous  limestone, 
much  used  for  building  in  Kent  and  Sussex. 

Kent's  Hole.— A  celebrated  ossiferous  cavern  situated  in  the  Devonian 
limestone  near  Torquay,  in  Devonshire.— See  Ossifkrous  Caverns. 

Kerate  (Gr.  keras,  a  horn). — Chloride  of  silver  ;  horn  silver — so  called 
from  its  horny  aspect.  Kerate  is  generally  a  recent  formation,  occurring 
in  the  upper  part  of  veins,  and  on  silver  that  has  been  buried  in  the  earth, 
or  long  immersed  in  sea- water. 

Keratophytes  (Gr.  keras,  horn,  and  phyton,  a  shoot). — An  old  zoological 
term  for  those  polypes  which  have  a  horny  axis  like  the  sea-fans,  in  con- 
tradistinction to  the  lUkophytes  or  true  stony  corals. 
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Kermes  (l-ermes,  the  cochineal  insect).— One  of  the  ores  of  antimony, 
so  called  from  its  deep  cherry-red  colour.  It  consists,  according  to  Rose, 
of  75. 0(3  antimony,  4. 78  oxygen,  and  20. 49  sulphur. 

Keuper  (Ger.) — Literally  "copper  ;"  an  abbreviated  term  for  the  upper 
member  of  the  Trias,  which  consists  in  Germany  of  variegated  cupriferous 
marls  and  marl-slates,  sandstones,  gypsum,  and  carbonaceous  slate-clay — 
making  in  all  a  thickness  of  from  800  to  1000  feet.  The  keuper  is  the  equi- 
valent of  the  saliferous  and  gypseous  shales  and  sandstones  of  Cheshire. — 
3e  Triassic  System. 
iKibhle.-  In  Mining,  a  bucket,  usually  of  iron,  in  which  ore  is  drawn  to 

surface. 
'Kidney-iron-ore. — A  familiar  term  for  those  varieties  of  haematite  which 

3ur  in  reniform  or  kidney-shaped  concretions. 
fKieselguhr  (Ger.) — Literally  "flint-fermentation;"  the  German  term  for 
bergmahl  or  mountain-meal  of  Lapland,  which  resembles  a  siliceous 
or  yeast,   and  consists  chiefly  of  the  siliceous  shields  of  diato- 

6. 

las. — A  Cornish  name  for  a  coarse  argillaceous  schist,  or  clay-slate, 

iwhich  many  of  the  metalliferous  veins  in  that  county  and  Devonshire 
ur. 
[illinite.— A  greenish  grey  or  yellowish    mineral,   belonging  to  the 

&lspar  family,  and  supposed  by  some  to  be  only  a  decomposed  sjwdumene, 

th  which  it  occurs  in  the  granite  at  Killiney,  near  Dublin. 

Kim-Coal. — A  provincial  term  for  a  highly  bituminous  shale  occurring  in 
the  oolitic  beds  at  Kimmeridge.  This  shale  has  been  locally  used  as  an 
inferior  coal,  and  attempts  have  been  made  to  distill  from  it  naphtha,  par- 
affine,  and  other  analogous  products.  Sir  C.  Lyell  is  inclined  to  believe 
that  its  bitumen  is  partly  of  vegetable  and  partly  of  animal  origin. 

Kimmeridge-Clay. — A  member  of  the  Upper  Oolite,  consisting  of  thick 
beds  of  bluish-grey  slaty  clay,  and  in  great  part  of  a  bituminous  shale, 
which  sometimes  forms  an  impure  coal  {Kim-Coal).  The  group  is  well 
developed  at  Kimmeridge  in  the  isle  of  Purbeck,  Dorsetshire ;  hence  the 
name.  It  is  also  largely  developed  and  highly  fossiliferous  near  Hartwell, 
in  the  vale  of  Aylesbury,  Buckinghamshire. 

King-Crab. — Known  also  as  the  "  horse-shoe  crab,"  from  the  shape  of 
its  carapace  or  shield  ;  the  Lirmdns  of  systematic  zoology,  which  see. 

Kirkdale  Cave. — A  celebrated  cavern  occurring  in  the  Coralline  Oolite 
at  Kirkdale,  about  twenty-five  miles  N.N.E.  of  York,  and  remarkable  for 
the  variety  as  well  as  abundance  of  bones  found  imbedded  in  the  calcareous 
mud  that  overspreads  its  floor. — See  Ossiferous  Caverns. 

Kirwanite  (after  Kirwan  the  mineralogist). — A  mineral  nearly  allied  to 
prehnite,  of  a  dark  olive  green,  and  occurring  in  spheroidal  masses,  with  a 
radiating  fibrous  texture  in  basalt  in  the  Moume  Mountains,  Ireland. 

Kivi-Kivi. — The  native  name  for  the  Apteryx,  or  wingless  bird  of  New 
Zealand,  sub-fossil  congeners  of  which  have  been  found  in  the  river-silts  of 
that  country. — See  After YX. 

Klaprothine  (after  Klaproth  the  chemist). — Same  as  Azurite,  Prismatic 
Azure- spar,  or  Lazulite,  which  see. 

Kleyn  Spawen  or  Limburg  Beds.— An  important  group  of  highly  fossil- 
iferous strata  belonging  to  the  upper  Eocene  or  lower  Miocene  epoch. 
They  consist  of  sands,  clays,  and  marls  of  marine  or  fiuvio-marine  origin, 
and  are  the  equivalents  of  the  Hempstead  beds  in  the  Isle  of  Wight. 
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Knebellite. — A  mineral  of  a  grey,  green,  or  reddish-brown  colour, 
apparently  a  variety  of  olivine,  and  consisting  of  about  equal  parts  of  silica, 
iron  protoxide,  and  manganese. 

Kn6rria  (after  Knorr). — A  genus  of  coal-measure  plants,  embracing 
those  stems  the  leaves  of  which  were  densely  arranged  in  spiral  manner, 
and  left  projecting  instead  of  depressed  leaf-scars.  They  are  usually  ranked 
as  Lycopods,  but  seem  intermediate  between  them  and  the  Coniferce.  —See 
Halonia. 

Kotli. — A  name  given  by  the  Spaniards  to  an  earthy  slimy  substance 
ejected  from  the  volcanoes  of  South  America.  It  is  of  a  blackish-brown 
colour  ;  has  an  earthy  texture  ;  and  is  but  slightly  coherent.  Known  also 
as  Moya. 

Kdupholite  (Gr.  houphos,  light,  and  liihos).—  Ktervn  used  by  Lametheric 
for  Prehnite,  which  see. 

Kryolite ;  more  commonly  Cryolite,  which  see. 

Enlock  or  Kaloch,  near  Rabenstein  in  Franconia,  on  the  bank  of  the 
Esbach,  celebrated  for  its  remarkable  ossiferous  cave. — See  Ossiferous 
Caverns. 

Kiinkur.— A  Hindoostanee  term  for  a  superficial  accumulation,  which  in 
point  of  time  seems  to  correspond  pretty  well  with  the  Drift  or  Boulder  Clay 
of  Europe.  "It  is  compact,"  says  Ansted,  " often  nodular  or  tufaceous, 
and  frequently  small-concretionary  ;  of  light  brown,  reddish,  or  ash-grey 
colour ;  and  rarely  fossiliferous.  In  its  composition  it  is  chiefly  calcareous, 
containing  about  72  per  cent  of  carbonate  of  lime,  and  15  per  cent  of 
silica,  with  18  per  cent  of  alumina.  It  spreads  over  a  very  large  propor- 
tion of  India  and  the  adjoining  countries,  being  more  especially  abundant 
in  the  line  of  country  running  up  from  Guzerat  to  the  north-east,  towards 
Delhi.  It  is  constantly  observed,  not  only  occupying  the  low  ground,  but 
reposing  under  the  vegetable  soil  of  the  elevated  plains  and  plateaux  of 
Central  India,  and  even  on  the  summits  of  hills  between  2000  and  3000  feet 
above  the  level  of  the  sea." 

Enpfer-Nickel  (Ger.) — Copper-nickel,  prismatic  nickel  pyrites,  or  Nickel- 
ine,  which  see.  It  consists  of  arsenic  and  nickel,  with  sulphur,  traces  of 
cobalt,  iron,  lead,  &c.,  and  is  used  as  an  ore  of  nickel,  and  in  the  manufac- 
ture of  German  silver. 

Knpfer-Schiefer  (Ger.) — Literally  copper-slate ;  a  dark  bituminous- 
looking  slaty  marl-stone,  associated  with  the  Zechstein  (mine-stone)  of 
Germany,  and  richly  impregnated  with  copper-pyrites,  for  which  it  is 
extensively  worked.  It  is  the  equivalent  of  the  magnesian  marl- slates 
(Lower  Permian)  of  Durham,  &c. ,  and  abounds  in  finely-preserved  fishes — 
palaeoniscus,  pygopterus,  platysomus,  &c. — ^peculiar  to  that  formation. 

Kyanite,  same  as  Cyanite,  which  see. 

Eysou  Sands.  —A  bed  of  eocene  sand,  occurring  at  Kyson  or  Kingston, 
a  few  miles  east  of  Woodbridge  in  Suffolk,  and  celebrated  for  its  yielding 
the  remains  of  the  monkey  tribe — Alacacus  eoccemcs  of  Owen. 
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Ldbradorite. — Called  also  opalescent  felspar,  or  Lalrador  felspar,  from 

the  locality  where  first  found  ;  a  variety  of  disseminated  felspar  having  a 

peculiar  pearly  and  iridescent  play  of  colours  when  the  light  falls  on  it  in 

certain  directions.     Bonsdorff  ascribes  this  property  to  an  excess  of  siUca  ; 

^^^iaidinger  aflBrms  that  the  play  of  colours  proceeds  from  certain  regularly- 

iHJApfined  points. 

^^PXiabyrintliodoiL  (Gr,  labyrinthos,  a  place  full  of  intricate  passages,  and 
^^wfows,  tooth). — A  name  given  by  Professor  Owen  to  a  batrachian  reptile 
of  the  New  Red  Sandstone,  in  allusion  to  the  labyrinthine  structure  ex- 
hibited by  sections  of  its  teeth.  No  complete  skeleton  of  the  labyrinth- 
odon  has  yet  been  discovered,  but  it  is  supposed  to  be  one  and  the  same 
with  the  Cheirotherium,  the  hand-like  impressions  of  whose  feet  are  so 
frequent  on  the  slabs  of  the  new  red  sandstone  formation.  The  Laby- 
rinthodont  saurians,  described  at  different  times  under  the  names  Cheiro- 
therium, Mastodonsaurus,  Salamandroides,  and  Phytosaurus,  are  all  referred 
by  Owen  to  the  genus  Labyrinthodon,  and  appear  to  range  from  the 
Devonian  to  the  Triassic  inclusive. 

Lacertian,  Lacertilian  (Lat.  lacerta,  a  lizard). — Belonging  to  or  resem- 
bling the  Lacertinidse  or  Lizard  family,  a  well-known  group  of  Saurian 
reptiles,  recent  and  fossil. 

Lacustrine  (Lat.  lacus,  a  lake). — Of  or  belonging  to  a  lake  ;  as  "lacus- 
trine deposits,"  that  is,  deposits  which  have  been  accumulated  in  fresh- 
water areas,  as  lakes  and  marshes.  They  usually  consist  of  mud,  marl 
(fresh-water  limestone),  peat-moss,  and  the  like,  and  contain  the  remains 
of  aquatic  plants  and  animals,  mingled  less  or  more  with  those  of  land 
species. — See  Lakes. 

Lsemodipoda  (Gr.  laimos,  the  throat;  dis,  two;  and  poii^,  podos,  foot). — 
A  family  of  crustaceans,  thus  named  because  they  have  the  anterior  pair 
of  feet  placed  under  the  head,  as  though  at  the  throat — the  first  segment 
of  the  trunk,  which  carries  these  feet,  being  conjoined  with  that  of  the 
head ;  e.g.,  the  cyamiis  or  whale-louse.  In  the  Lsemodipods  the  eyes  are 
sessile ;  the  posterior  part  of  the  body  is  little  developed  ;  they  do  not 
swim,  but  creep  on  marine  plants  and  animals  in  search  of  food ;  and  in 
most  (says  Van  der  Hoeven)  the  feet  are  wanting  in  those  rings  that  carry 
gill-vesicles,  and  conversely  the  gill-vesicles  are  wanting  on  those  rings 
that  have  feet. 

Ldgomys  (Gr.  lagos,  hare,  and?ji%5,rat). — Literally,  "hare-rat;"  thePika 
of  Siberia ;  a  small  tailless  rodent  forming  a  link  between  the  hare  and  the 
rat,  and  occurring  only  in  the  northern  regions  of  Asia  and  America. 
Several  species  have  been  found  fossil  in  the  ossiferous  caverns  and  breccia, 
as  well  as  in  the  ancient  lacustrine  deposits  of  Europe. 

Lagoon  or  Lagune  (Ital.  laguna). —GeneraWy  applied,  as  in  the  Adriatic, 
to  shallow  salt-water  lakes  or  sheets  of  water  cut  off  (or  nearly  so)  from  the 
sea  by  intervening  strips  of  beach  or  river-deposit ;  also  to  the  waters  en- 
closed by  circular  coral-reefs ;  as  well  as  to  the  lake-like  sheets  that  fre- 
quently occur  in  tidal  and  periodically  inundated  deltas. 
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Lake  (Lat.  lacus).— The  general  term  for  any  inland  body  of  water  not 
connected  with  the  ocean  or  any  of  its  branches.  Lakes  occur  in  depres- 
sions of  the  earth's  surface  more  or  less  below  the  level  of  the  surroimding 
country,  and,  generally  speaking,  have  a  tendency  to  become  shallower, 
both  from  the  silt  that  is  carried  into  them  by  their  feeding  streams,  and 
from  the  gradual  deepening  of  the  river-channel  which  forms  their  natural 
drainage.  This  tendency  being  continued,  they,  in  process  of  time,  become 
silted  up,  drained,  and  converted  into  tracts  of  alluvial  land  ;  hence  it  may 
be  laid  down  as  a  geological  axiom  that  in  all  long-established  continents 
and  islands  lakes  are  now  shallower,  smaller,  and  fewer  than  in  former  ages. 
In  the  Current  as  well  as  in  the  Tertiary  epoch  we  have  abundant  evi- 
dence of  such  obliterations ;  the  formations  arising  from  lake  silt  (lacus- 
trine deposits)  being  characterised  by  peculiarities  lithological  and  palaeon- 
tological  which  separate  them  in  a  marked  manner  from  marine  sediments. 
These  peculiarities  are,  tranquillity  of  deposition,  absence  of  littoral  action, 
the  remains  of  fresh- water  plants  and  animals,  with  a  greater  admixture  of 
terrestrial  organisms  ;  and  with  these  as  guides  there  is  little  difficulty  in 
determining  lacustrine  from  estuary  or  oceanic  deposits.  Existing  lakes 
are  usually  divided  into  four  kinds — viz.,  1.  Those  that  have  neither  out- 
let nor  inlet — subterranean  springs  and  rains  supplying  the  water,  and 
evaporation  carrying  off  the  excess.  These  are  usually  small  mountain- 
lakes  or  tarns,  and  the  craters  of  extinct  volcanoes.  2.  Those  which  have 
an  outlet,  but  receive  no  running  water,  being  fed  by  springs  rising  from 
their  bottoms  and  rocky  margins.  Lakes  of  this  class  are  also  small  and 
situated  in  mountainous  regions.  3.  Those  which  both  receive  and  dis- 
charge streams  of  running  water,  and  which  form  alike  the  most  numer- 
ous and  most  extensive  in  both  hemispheres.  4.  Those  which,  like  the 
Caspian,  &c.,  receive  streams  of  running  water,  but  have  no  visible  outlet 
— the  balance  of  level  being  maintained  by  evaporation.  Such  lakes  are 
more  or  less  impregnated  with  saline  matter ;  and  their  saltness  must  be 
on  the  increase. 

Ldmantin. — The  manatus,  manatee,  or  sea-cow  ;  an  herbivorous  ceta- 
cean, inhabiting  the  mouths  of  tropical  rivers  in  Africa  and  South  America. 
Fossil  species  occur  in  the  miocene  and  pliocene  tertiaries  of  Europe. 

Lamellar,  Lamellated  (Lat.  lamella,  diminutive  of  lamina,  a  little  plate). 
— Composed  of  very  thin  plates  or  scales  ;  foliated ;  in  paper-  like  leaves,  as 
talc,  mica,  the  oyster-shell,  &c. 

Lamellibrancliiata  {lamella,  a  little  plate,  and  hranchiw,  the  gills). — 
Blainville's  term  for  the  Conchifera,  a  class  of  bivalve  shell-fish  which,  like 
the  oysters,  scallops,  mussels,  and  cockles,  respire  by  membraneous  or  leaf- 
like gills  attached  to  the  mantle. — See  Conchifera. 

Ldmina,  plui-.  Laminae. — The  Latin  term  for  any  thin  leaf -like  plate,  as 
of  metal.  Many  stratified  rocks  split  up  into  thin  layers  or  lamince  ;  hence 
the  terms  laminated,  laminar,  &c. 

Lamiuirian  Zone  {laminaria,  the  sea-tangle). — That  zone  or  belt  of  ma- 
rine life  which  commences  at  low- water  mark,  and  extends  to  a  depth  from 
forty  to  ninety  feet,  and  in  British  seas  is  characterised,  as  its  name  im- 
plies, by  the  broad  waving  sea-tangle  and  lai'ger  algre,  by  star-fishes,  the 
common  echinus,  by  tubularia,  modiola,  and  puUastra.  — See  Zone. 

Laminarites  {laminaria,  the  broad  sea-tangle). — A  term  applied  by 
Brongniart  to  the  broad-loavod  fossil  algse  of  the  upper,  secondary,  and  terti- 
ary formations. 
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Laminated  (Lat.  lamina,  a  thin  plate). — Applied  to  strata  splitting  up 
into  thin  layers,  as  certain  flagstones  and  tilestones,  which  occasionally 
exhibit  from  twenty  to  thirty  laminae  in  the  thickness  of  a  single  inch — 
each  lamina  being  the  result  of  an  independent  deposit  in  tranquil  waters. 

Lamination  (Lat.  lamina,  a  plate  or  layer). — Arrangement  in  layers. 
Lamination  prevails  less  or  more  in  all  sedimentary  deposits,  and  is,  for  the 
most  part,  parallel  to  the  lines  of  bedding  or  stratification  ;  oblique  lam- 
ination or  false-hedding  occurs,  however,  in  many  coarse  thick-bedded  sand- 
stones, and  seems  as  if  the  material  composing  the  stratum  had  been  carried 
forward  by  currents  into  deep  water,  and  laid  mass  after  mass  on  the  slop- 
edge  of  the  advancing  deposit. 

ilamna  (Gr.,  a  plate  of  metal). — A  genus  of  sharks  whose  thin,  sharp, 

ite-like  teeth  occur  abundantly  in  the  Chalk  and  Tertiary  formations. 

iese  teeth  are  rather  flat,  sharp-pointed,  with  smooth  trenchant  edges, 

id  a  small  sharp  denticle  (or  little  tooth)  on  either  side  the  base. 

Lanceolate,  Lanciform  (Lat.  lancea,  a  lance  or  spear). — Lance-shaped; 
row  and  tapering  like  the  leaves  of  many  plants  ;  e.g.  the  common  rib- 

9rt. 

I^Landslip. — Any  portion  of  land  that  has  slidden  down  in  consequence  of 
mie  undermining  or  disturbing  action.  Landslips,  as  might  be  expected, 
are  most  frequent  in  districts  subjected  to  earthquake  disturbance,  and 
there  they  sometimes  take  place  on  such  a  scale  as  materially  to  affect  the 
surface  configuration  of  the  country.  They  also  occur  extensively  in  steep 
mountainous  regions  like  the  Alps  and  Himalayas,  especially  on  the  break- 
ing up  of  the  winter's  frosts,  when  large  masses  of  the  cliffs  and  mountain- 
sides, losing  their  cohesion,  are  precipitated  into  the  valleys  and  river- 
courses  below,  with  all  their  burden  of  soil,  shrubs,  and  trees.  In  our  own 
country  they  are  sometimes  occasioned  by  the  undermining  action  of  the 
waves,  and  not  unfrequently,  after  heavy  rains,  by  the  softening  of  sub- 
jacent clayey  beds  where  the  strata  are  considerably  inclined.  For  ex- 
amples see  LyeWs  Pririciples. 

Liniary,  Laniariform  (Lat.  lanio,  I  cut  or  tear).— Applied  to  the  canine 
or  cutting  teeth  of  the  Carnivora,  in  reference  to  their  function. 

Lanthdnium,  Ldnthanum  (Gr.  lanthano,  I  conceal).  —A  rare  metal,  dis- 
covered by  Mossander,  associated  with  didymium  in  the  oxide  of  cerium, 
and  so  named  from  its  properties  being  concealed,  as  it  were,  by  those  of 
Cerium,  which  see. 

LdopMs  (Gr.  laas,  rock,  and  oplds,  serpent).— A  tertiary  serpent,  the  de- 
tached vertebrae  of  which,  according  to  Owen,  indicate  a  length  of  ten  or 
twelve  feet,  and  present  some  afiinities  to  those  of  the  rattle-snake. 

Lapidify,  Lapidification  (Lat.  lapis,  a  stone,  and  fio,  T  become). — Con- 
version into  stone  ;  the  process  by  which  soft,  loose,  or  incohering  sub- 
stances, organic  or  inorganic,  are  converted  into  stony  matter. 

Lapini  (Lat.  lapillns,  a  little  stone). — AppUed  to  a  peculiar  variety  of 
volcanic  cinders,  or  small  slaggy  concretions. 

Lapis  (Lat.) — A  general  term  for  any  kind  of  stone  ;  as  lapis  ollaris, 
potstone  ;  lajyis  lazuli,  ultramarine  ;  lapis  cetites,  eaglestone,  &c. 

Lapis  Ldznli. — A  well-knowrf  mineral  of  an  ultramarine  or  fine  azure- 
blue  colour,  of  various  intensity.  It  is  generally  found  massive  and  dis- 
seminated ;  of  a  finely  granular  or  compact  texture ;  and  so  hard  as  to 
scratch  glass.  It  varies  considerably  in  composition,  but  on  the  whole  may 
be  said  to  consist  of  about  50  silica,  11  alumina,  and  16  lime,  with  minor 
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proportions  of  sulphuric  acid,  iron  peroxide,  magnesia,  and  sulphur.  The 
depth  of  its  colour  seems  to  depend  on  the  amount  of  iron  and  sulphvir.  It 
is  found  chiefly  in  crystalline  limestone,  but  occurs  also  in  the  granitic  and 
crystalline  rocks.  The  finest  specimens  are  obtained  from  China  and  Central 
Asia.  It  is  used  as  an  ornamental  stone  when  sufficiently  large  and  pure ; 
but  chiefly  in  the  preparation  of  the  fine  pigment  called  ultramarine,  which 
see. 

Ldridse  (Lat.  larus,  the  sea-gull). — The  Gull  family,  which  includes  the 
gulls,  terns,  petrels,  and  other  well-known  marine  Natatores,  or  swimming- 
birds.  The  bones  of  allied  species  have  been  discovered  in  Post-tertiary 
and  Tertiary  strata  ;  e.g. ,  halcyomis,  pelagornis,  &c. 

larva  (Lat.,  a  mask).— Properly,  an  insect  in  its  grub,  caterpillar,  or 
maggot  state,  before  it  has  attained  its  winged  or  perfect  condition.  Larval, 
applied  to  the  embryotic  stage  of  Crustacea  and  other  animals  which  undergo 
metamorphoses  in  their  development,  as  well  as  to  the  grubs  of  insects. 

Lasionite. — A  phosphate  of  alumina,  better  known  as  Devonite,  and 
Wavellite,  the  latter  of  which  see. 

Ldterite  (Lat.  later,  a  brick). — Literally  ''brick- stone  ; "  a  peculiar  clayey 
deposit  of  middle  tertiary  age,  found  in  India,  and  so  named  from  being  cut 
into  bricks  and  used  for  building.  ''It  varies  much,"  says  Ansted,  "in 
colour  and  composition,  but  generally  consists  of  a  reddish-brown  or  brick- 
coloured  cellular  clay,  more  or  less  indurated,  and  used  by  the  natives  as 
bricks  when  cut  square.  It  hardens  greatly  and  permanently  on  exposure, 
and  is  well  adapted  for  buildings  and  fortifications."  Portions  of  the  de- 
posit, however,  pass  into  hard,  compact  jaspideous  rock  on  the  one  hand, 
or  into  loosely-aggregated  grits  and  soft  ochrey  clays  on  the  other. 

Ldtrobite  (after  M.  Latrobe). — A  pink  or  rose-red  mineral,  allied  to  fel- 
spar, and  occurring  in  indistinct  crystals  or  massive,  associated  with  fel- 
spar, mica,  and  calc-spar. 

Liumonite  (after  M.  Laumont). — One  of  the  zeolites  occurring  in  druses 
in  the  trap-rocks,  and  known  also  as  efflorescent  zeolite,  because,  when  ex- 
posed to  the  air,  it  loses  its  lustre  and  transparency,  and  is  decomposed. 

Lava  (Ital. ) — The  general  term  for  all  rock  matter  that  flows  in  a  molten 
state  from  volcanoes,  and  which,  when  cooled  down,  forms  varieties  of  tufa, 
trachyte,  trachytic  greenstone,  and  basalt,  according  to  the  varying  pro- 
portions of  felspar,  hornblende,  augite,  &c.,  which  enter  into  the  composi- 
tion of  the  mass  ;  and  according  to  the  slowness  or  rapidity  with  which  it 
is  cooled.  The  more  rapid  the  process  of  cooling,  the  more  compact  the 
rock  ;  and  thus  we  have  among  Volcanic  products,  just  as  among  the  older 
igneous  rocks,  every  variety  of  texture  from  that  of  a  glassy  basalt  to  a 
granular  trachyte  or  gret/stone,  and  from  that  to  a  soft  earthy  tufa  or  light 
vesicular  pumice.  The  rocks  known  as  obsidian,  pumice,  scorice,  kc,  are 
therefore  mere  varieties  of  lava  or  volcanic  rock-matter.  Respecting  the 
temperature,  liquidity,  rate  of  cooling,  and  other  conditions  of  newly- 
ejected  lava,  we  have  no  very  certain  data,  nor  is  it  likely  that  any  two 
eruptions  will  exactly  coincide  in  any  of  these  particulars.  This  much, 
however,  we  know,  that  while  some  lavas  are  sufficiently  hot  to  melt  frag- 
ments of  rocks  thrown  into  their  current,  others  are  so  little  above  the  melt- 
ing-point that  they  are  covered  with  a  stony  crust  almost  immediately  on 
their  exposure  to  the  open  air.  Again,  some  are  so  liquid  as  to  penetrate 
the  fibres  of  wood,  while  others  are  so  viscid  that  their  flow  is  scarcely  per- 
ceptible.   The  rate  of  cooling  also  depends  on  many  correlative  circum- 
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stances  ;  and  while  the  lava  of  Mauna  Loa  was  covered  with  a  crust  which 
could  be  walked  upon  in  a  few  days  after  eruption,  that  of  Vesuvius  has 
been  known  to  remain  red  hot  for  years  at  a  few  feet  beneath  the  surface. 

Ldznlite. — A  mineral  of  a  light-blue  colour,  known  also  as  azurite  and 
prismatic  azures/Mr.  It  is  usually  massive  or  disseminated  in  granular 
aggregations,  and  consists  of  a  hydrous  combination  of  phosphate  of 
alumina  and  phosphate  of  magnesia,  with  protoxide  of  iron.  Distinct 
from  Lapis-lazuli,  which  it  faintly  resembles  only  in  colour. 

Lead. — A  well-known  metal  of  a  bluish-grey  colour ;  soft,  flexible,  and 

tic ;  and  though  ductile  and  malleable,  yet  possessed  of  very  little 

city.     Its  specific  gravity  varies  from  11.3  to  11.4  ;  its  hardness  is 

and  it  fuses  at  a  temperature  of  about  600°  Fahr.     In  close  vessels  it 

not  appear  to  be  volatile  at  a  white  heat,  but  melted  in  open  vessels 

soon  oxidises  and  passes  into  a  grey  powder,  which,  upon  further  ex- 
to  heat  and  air,  becomes  yellow,  and  is  called  massicot  or  protoxide 
lead.  If  massicot  be  heated,  and  stirred  to  prevent  fusion,  it  gra- 
dually absorbs  oxygen,  acquires  a  red  colour,  and  is  called  red-lead ;  and 
this  red-lead,  heated  in  nitric  acid,  is  partly  converted  into  a  brown  in- 
soluble powder  which  is  a  peroxide  of  lead.  By  treating  these  oxides  with 
acids  we  obtain  xchite-lead  or  carbonate  of  lead,  and  s'ugar  of  lead  or 
acetate  of  ^eao?— preparations  extensively  used  in  the  arts  and  in  pharmacy. 
Lead  is  rarely  found  native,  and  that  chiefly  in  volcanic  rocks,  where  it 
appears  as  a  product  of  fusion.  Commercially,  it  is  wholly  obtained  from 
the  ores,  and  these  occur  in  rocks  and  formations  of  all  ages^ — almost 
always  in  veins,  as  in  the  metamorphic  schists  and  carboniferous  limestones 
of  our  own  country.  One  of  the  most  abundant  and  best  known  of  its 
ores  is  Galena — sidphiiret  of  lead  or  lead-glance — which  has  been  taken  as 
the  representative  of  the  Lead-Glance  Family  ;  of  less  importance  com- 
mercially, but  of  great  mineralogical  interest,  occur  the  Lead-Salts 
Family,  which  are  usually  associated  with  the  former  in  crystalline  forms 
less  or  more  distinct. — See  tabulations,  "Mineral  Scheme,"  for  the  species 
included  under  these  respective  families. 

Lead,  Black. — Known  also  as  Plumbago,  and  technically  and  more  pro- 
perly as  Graphite,  which  see. 

Lead  Glance. — An  early  and  familiar  term  for  the  sulphuret  of  lead  or 
Galena,  which  see. 

Leadhillite. — A  sulphato-tri-carbonate  of  lead,  occurring  in  tabular 
crystals,  or  in  foliated  aggregates  ;  and  so  called  from  its  being  first  found 
among  the  usual  ores  of  Leadhills  in  Scotland. 

Lead  Ochre. — A  massive,  opaque,  sulphur-yellow  oxide  of  lead,  occurring 
among  volcanic  products,  but  in  other  respects  similar  to  the  artificial  yel- 
low oxide. 

Lead  Spar. — The  carbonate  of  lead,  or  Ceriisite ;  Bed-Lead  Spar,  the 
chromate  of  lead  or  Crocoisite,  both  of  which  see. 

Leellte. — A  species,  or  rather  a  variety,  of  compact  felspar,  of  a  reddish 
colour,  found  at  Grythyttan  in  Westmannia,  and  so  named  after  Mr  Lee  of 
Cambridge. 

Legion  (Lat.)— Literally,  "a  gathering  or  group."  A  term  occasionally 
used  in  Natural  History  classification  to  express  an  assemblage  of  objects 
intermediate  in  extent  between  a  class  and  order.  A  class  may  thus  em- 
brace several  legions,  and  a  legion  contain  many  orders. 

Leguminosites  (Lat.  legitmen,  a  pod). — Fossils  occurring  chiefly  in  ter- 
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tiary  strata,  and  apparently  the  seeds  of  pod-bearing  plants.  About  twenty 
species  from  the  London  Clay  have  been  enumerated  by  Dr  Bowerbank. 

Lehm. — An  ancient  alluvium  of  the  Rhine,  better  known  as  Loess,  which 
see. 

Leiacdnthus  (Gr.  lews,  smooth,  axifXacantha,  a  spine). — LiteraDy  "smooth 
spine  ;"  a  provisional  genus  of  fossil  fishes,  the ichthyodorulites  or  fin-spines 
of  which  are  found  in  the  muschelkalk. 

Leiodon  (Gr.  leios,  smooth,  and  odous,  odontos,  tooth). — A  generic  name 
given  to  certain  smooth  mosasauroid  teeth  from  the  Chalk  formations,  in 
order  to  separate  them  provisionally  from  Mosasaurus  proper,  under  which 
they  were  at  one  time  included. 

Lemnian  Eartli. — A  variety  of  clay  or  aluminous  earth,  so  called  from 
the  island  of  Lemnos  in  the  ^gean  Sea.  It  is  of  a  yellowish-grey  or  white, 
with  ochreous  spots  on  the  surface  ;  has  a  meagre  feel ;  adheres  slightly  to 
the  tongae  ;  falls  to  powder  in  water  ;  and,  according  to  some,  seems  to  be 
only  a  decomposed  trachyte.  It  has  been  used  as  a  medicine  from  the 
time  of  Homer,  and  is  sometimes  termed  sphragide  {sphrmjis,  a  seal)  or 
terra-sigillata  from  its  being  made  up  in  cakes  and  stamped  for  the 
market.  This  earth,  like  the  "Armenian  Bole,"  has  been  the  subject  of 
innumerable  fables  and  traditions.  When  Vulcan  was  hurled  from 
heaven  and  fell  on  Lemnos,  it  stopped  the  bleeding  of  his  wounds  and 
bruises  ;  subsequently  it  was  used  not  only  to  stop  bleedings,  but  as  an 
antidote  to  poisons  and  the  plague ;  and,  from  its  reputation,  has  been 
greatly  valued  by  all  the  successive  possessors  of  the  island,  Greeks, 
Christians,  and  Mohammedans.  Hence  also  the  various  stamps  which  it 
has  successively  borne — Diana,  Vulcan,  the  Seal  of  the  Grand  Signor,  and 
that  of  a  goat,  from  the  practice  of  working  up  the  smaller  and  friable 
portions  into  a  cake  with  goat's  blood.  If  it  has  any  medicinal  properties, 
it  is  merely  as  an  aluminous  astringent. 

Lenticular  (Lat.  lens,  a  lentil). — Resembling  a  lentil ;  having  the  form 
of  a  lens.  Hence  we  speak  of  "  lenticular  concretions,"  "  lenticular 
pebbles,"  &c. 

Lenziuite. — One  of  the  Clay  family  ;  a  milk-white  variety  of  Halloysite 
or  semi-translucent  silicate  of  alumina,  consisting  of  37.5  silica,  27.5 
alvimina,  and  25  water,  and  named  after  Lenzins,  a  German  mineralogist. 

Lepadites.— A  term  occasionally  applied  to  fossil  shells,  apparently  those 
of  the  goose-barnacle  {lejms),  as  balanites  is  sometimes  applied  to  those  of 
the  halanus  or  acorn-barnacle.  The  term  has  also  been  used  to  designate 
those  bivalvular  shell-like  organisms,  better  known  as  solanites,  aj^tychus, 
and  tHgonelUtes,  the  last  of  which  see. 

Lepidodendron  (Gr.  lepis,  a  scale,  and  dendron,  tree).— An  abundant 
family  of  fossil  plants,  so  called  from  the  scale-like  arrangement  of  the  leaf- 
scars  that  adorn  their  stems.  They  are  characteristic  of  the  Upper 
Palaeozoic  strata,  and  especially  of  the  Carboniferous  system,  in  which  they 
figure  as  one  of  the  prevailing  vegetable  forms.  They  occur  of  all  sizes, 
from  mere  twigs  and  branchlets  to  stems  more  than  fifty  feet  in  length,  and 
often  from  three  to  five  feet  in  breadth.  A  great  number  of  species  have  been 
recorded,  but  many  of  these  must  in  the  mean  time  be  regarded  as  un- 
certain and  provisional.  As  regards  the  affinities  of  the  family,  botanists 
are  by  no  means  agreed,  and  it  is  more  than  likely  that  the  Lepidodendron, 
like  many  other  fossil  plants,  has  no  existing  analogues.  Thus,  in  the 
arrangement  of  their  leaf-scars  they  resemble  both  the  Conifera;  and  Lyco- 
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pods  ;  in  their  foliage  they  more  resemble  the  Conifers  ;  in  their  dichoto- 
mous  ramification  they  are  more  like  the  Lycopods  ;  while  in  their  tex- 
ture and  size  they  seem  more  akin  to  the  Coniferse.      "On  the  whole," 
says  Professor  Lindley,  "  we  are  led  to  conclude  that  the  Lepidodendron 
genus  was  not  exactly  like  either  Coniferse  or  Lycopodiacese,  but  that  it 
occupied  an  intermediate  station  between  those  two  orders,  approaching 
more  nearly  to  the  latter  than  to  the  former."    On  the  other  hand,  M.  Bron- 
gniart,  Dr  Joseph  Hooker,  and  other  eminent  botanists,  concur  in  regard- 
ing them  as  gigantic  arborescent  club-mosses,  of  which  Lepidophyllum  was 
the  leaf,  and  Lepidostrohus  the  fruit. 
Lepidoidei,  Lepidoids  (Gr.   lepis,  a  scale,  and  eidos,  resemblance). — A 
lily  of  ganoid  fishes,  characterised  by  their  strong  rhomboidal  bony  scales, 
id  occurring  in  Carboniferous,    Triassic,   and  Oolitic   strata,  but  most 
jundantly  in  the  latter.     The  scales  of  lepidoids  are  readily  distinguished 
the  hook-like  process  on  their  upper  margins,  this  process  fitting,  like 
hook  of  a  roofing-tile,  into  a  corresponding  depression  on  the  lower 
rgin  of  the  scale  placed  immediately  above  it. 
Lepidolite  (Gr.  lepis,  lepidos,  a  scale,  and  Utloos,  stone). — A  term  applied 
the  fine  pink-coloured  varieties  of   lithia-mica,  which   differ  chiefly 
)m  common  or  potash-mica  in  containing  a  considerable  per-centage  of 
lorine,  and  from  2  to  6  per  cent  of  lithia. 
Lepidophyllum  (Gr,  lejm,   scale,  and  phyllon,  leaf).— Small  lanceolate 
ives  occurring  abundantly  in  the  shales  of  the  Coal-measiu:*es,  evidently 
»f  a  woody  rigid  texture,  having  a  midrib,  and  triangular  at  the  base  or 
point  of  attachment.     They  are  regarded  as  the  leaves  of  Lepidodendron  ; 
hence  the  name. 

Lepidosteus  (Gr.  U-pis,  scale,  and  osteon,  bone). — Bony  Pikes  ;  a  genus  of 
malacopterygian  or  soft-finned  fishes,  remarkable  for  the  hard,  bony  scales 
with  which  they  are  covered.  The  body  is,  as  it  were,  encased  in  these, 
and  the  two  outer  rays  of  the  tail  and  fins  are  fringed  with  them.  There 
are  only  three  or  four  species  known,  and  these  inhabit  the  lakes  and 
rivers  of  the  warmer  parts  of  America.  They  belong  to  the  Ganoid  order 
of  Agassiz,  and,  along  with  the  genus  Polypterus  or  Bony  Pike  of  Northern 
Africa,  are  almost  the  only  living  representatives  of  the  numerous  ganoid 
or  enamelled-scale  fishes  of  the  secondary  epoch. 

Lepidostrobus  (Gr.  lepis,  a  scale,  and  strohlliis,  a  fir-cone). — Fossil  cone- 
like organisms  occurring  abundantly  throughout  the  Carboniferous  forma- 
tion. There  is  considerable  variety  in  their  configuration,  the  arrangement 
of  their  scales,  and  the  form  of  their  bases  or  points  of  attachment ;  and 
while  there  is  no  doubt  of  their  being  reproductive  bodies  analogous  to 
the  cones  of  recent  conifers  and  lycopods,  there  is  still  great  difficulty  in 
assigning  the  various  forms  to  their  proper  places.  In  other  words,  while 
some  may  be  the  seed-cones  of  true  Conifer£B,  others  may  belong  to  the 
Lepidodendron  and  Ulodendron,  to  Cycadacese,  or  even  to  Calamites,  with 
the  stems  of  which  they  are  so  frequently  associated. 

Leptacdnthus  (Gr.  leptos,  slight,  and  aeantha,  a  thorn  or  spine). — Liter- 
ally "slender-spine;"  a  provisional  genus  of  fossil  fishes,  so  named  by 
Agassiz,  from  their  slender  fin-spines,  which  are  found  in  the  Carboniferous 
Limestone,  and  in  the  Lias  and  Oolite.  These  ichtliyodoruUtes  are  the  only 
parts  known  ;  and  it  is  more  than  likely  that  the  "slender-spines"  of  the 
mountain  limestone  and  of  the  Oolite  belong  to  very  different  species  of 
cestraciont  fishes. 
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Lept6lepis  (Gr.  leptos,  slender,  and  lepis,  scale).— Literally  "slight  or 
slender  scale  ; "  a  genus  of  small  sauroid  fishes  occurring  in  the  Lias  and 
Oolitic  formations. 

Leptopleuron  (Gr.  leptos,  slender,  and  'pleuron,  rib).—  Literally  "slender- 
rib  ; "  the  name  originally  proposed  by  Professor  Owen  for  the  small  rep- 
tile found  in  the  upper  Old  Ked  of  Elgin,  now  generally  known  by  the 
generic  term  telerpeton,  which  see. 

Leptospondylus  (Gr.  leptos,  slender,  and  spondylus,  vertebra). — The  gen- 
eric term  applied  by  Professor  Owen  to  certain  saurian  vertebrae  collected 
by  Dr  Orpen  in  the  Drakenberg  Mountains  in  Southern  Africa. 

Leucite  (Gr.  leukos,  white). — Literally  "white-spar;"  a  mineral  allied  to 
felspar,  but  by  some  taken  as  the  type  of  a  separate  family.  It  is  known 
also  as  amphigene,  and  is  frequently  associated  with  augite  in  lava,  tufa, 
and  other  recent  volcanic  rocks.  It  consists,  according  to  Klaproth,  of 
53.75  silica,  24.63  alumina,  and  21.35  potash  ;  and  is  remarkable  as  being 
the  first  mineral  in  which  that  chemist  discovered  that  potash  was  a  con- 
stituent of  the  mineral  kingdom. 

Leiicostine  (Gr.  leukos,  white). — A  Continental  term  for  a  white-coloured 
felspathic  variety  of  lava. 

Levant  (Lat.) — Rising  from  below  ;  the  fourth  of  the  fifteen  series  into 
which  Professor  Rogers  subdivides  the  Palaeozoic  strata  of  the  Appalachian 
chain — the  "  Sunrise"  of  the  North- American  palaeozoics  ;  and  the  equiva- 
lents in  part  of  our  Lower  Silurians. — See  Paleozoic  Foemations. 

LeveL  — An  English  term  for  any  flat  alluvial  plain  of  recent  formation, 
in  allusion  to  its  usually  level-Uke  surface ;  e.g.,  "  Lewes  Levels "  and 
"Seeding  Levels"  in  Sussex,  "Bedford  Level"  in  Lincolnshire,  &c. 

Levigation  (Lat.  levigo,  I  polish,  from  Icevis,  smooth). — The  process  of 
pounding  or  rubbing  down  earths  and  minerals  to  a  powder  or  paste.  It 
is  generally  done  with  a  muller  on  a  metallic  or  stone  table,  and  some 
fluid  added  to  assist  the  operation.  In  this  respect  it  differs  from  trituration, 
which  may  be  called  the  dry  method. 

Levyne. — One  of  the  Zeolite  family ;  a  variety  of  Chahasite,  occurring 
chiefly  in  amygdaloid  and  other  trap-rocks. 

Ley  or  Lye. — A  technical  term  for  a  solution  of  any  alkali,  as  soda  or 
potash,  in  water. — See  Lixiviation. 

Lias,  Lidssic. — This  term  is  said  to  be  a  corruption  of  lyers  or  layers, 
and  was  originally  applied  to  those  thin-bedded  limestones  occurring  at 
the  base  of  the  Oolitic  system — the  layers  of  limestone  being  conspicuously 
separated  by  thin  partings  of  clay.  It  is  now  extended,  in  geological 
classification,  to  that  group  or  series  of  strata  which  in  England  immedi- 
ately overlies  the  Trias  or  upper  New  Red  Sandstone,  and  is  in  turn  over- 
laid by  the  thick-bedded  limestones  of  the  Oolite  proper.  As  developed  in 
England,  the  Lias  occupies  a  belt  of  variable  breadth,  extending  from 
Lyme  Regis  in  Dorset,  northwards  by  Bo.th,  Gloucester,  Leicester,  Newark, 
and  Gainsborough  to  the  Humber,  and  thence  to  the  east  coast  of  York- 
shire. Taken  in  Yorkshire,  Northampton,  and  Somerset,  the  formation 
(according  to  Professor  Phillips)  exhibits  in  descending  order  the  following 
members : — 

1.  Upper  lias  clay  or  shale,  full  of  belemnites  and  other  fossils,  inter- 
calated with  or  graduating  into  the  sands  of  the  inf  ei'ior  oolite,  and 
in  some  cases  containing  nodules  and  bands  of  limestone. 
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2.  Marlstone. — A  suite  of  calcareous,  sandy,  and  irony  beds,  very  rich  in 

fossils,  and  much  analogous  to  the  lowest  beds  of  the  lower  oolite 
formation. 

3.  Lo'wer  lias  clay  or  sluUe,  full  of  fossil  remains,   interlaminated  with 

bands  and  nodules  of  limestone,  especially  in  the  lower  part,  where  a 
collection  of  these  layers  constitutes  the  "  Lias  rock." 

4.  Lias  rock. — A  suite  of  laminated  limestones,  with  partings  of  clay, 

■  blue,  grey,  and  white,  the  former  in  particular  containing  gryphites 

;         and  other  shells ;  the  latter  usually  devoid  of  organic  remains.    This 
rock  is  sometimes  consolidated  into  a  united  mass,  and  sometimes 
.         divided  into  separate  portions. 
or  further  details  and  foreign  equivalents,  see  Oolite  System,  and  pre- 
liminary tabulations,  "  Geological  Scheme." 

Licks.  —  An  American  term  for  swampy  or  boggy  areas  surrounding 
saline  springs,  the  soil  of  which  being  impregnated  with  salt,  or  covered 
with  saline  incrustations,  is  licked  by  the  wild  cattle  for  the  sake  of  the 
salt.  Several  of  these  seem  to  have  been  licks  even  during  the  upper 
tertiary  period,  for  the  surrounding  soil  contains  the  bones  of  the  mastodon 
and  other  extinct  mammals  in  such  profusion  (Big-bone  Lick  in  Kentucky) 
as  to  warrant  the  conclusion  that  they  were  frequented  by  herds  of  these 
animals,  just  as  they  are  by  the  herds  of  the  present  day. 

Lievrite. — A  brownish-black  mineral,  occurring  in  long  vertically-striated 
prismatic  crystals  along  with  quartz,  magnetic  iron  ore,  and  copper 
pyrites  in  veins  in  the  crystalline  strata,  and  consisting,  according  to 
Vauquelin,  of  30,  silica,  57.5  iron  peroxide,  and  12.5  lime.  It  is  named 
after  the  discoverer,  Le  Lievre ;  and  is  also  known  as  Ilvaite,  from  Elba, 
and  Yenite,  in  commemoration  of  the  battle  of  Jena  in  1806. 

Ligneous  (Lat.  ligmim,  wood). — Woody ;  having  the  texture  or  quality 
of  wood  ;  as  "ligneous  fibre,"  "ligneous  stems,"  &c. 

Lignite  (Lat.  ligmim,  wood). — Wood-coal  or  fossil  wood  more  or  less 
mineralised  and  converted  into  coal.  The  lignites  are  usually  of  a  dull 
dark-brown  appearance ;  compact  or  laminated,  and  revealing  the  woody 
texture  ;  and  never  present  the  crystalline  strixcture  or  pitchy  lustre  of 
true  coal.  They  burn  with  much  smoke  and  dull  flame;  are  poorer  in 
carbon  or  coke  than  common  coal ;  give  much  less  heat ;  and  leave  in 
general  a  large  residuum  of  earthy  ashes.  Lignitic  beds  occur  in  the  New 
Red  Sandstone  and  Oolite,  but  chiefly  in  the  Upper  Cretaceous  and  Terti- 
ary formations,  and  present  a  great  variety  of  aspects,  some  being  almost 
as  hard  as  true  coal,  and  known  as  "  stone-coal ;"  others  being  distinctly 
woody,  and  hence  called  "wood  or  board  coal ;"  some  again  consisting  of 
thin  layers  like  compressed  leaves,  "paper-coal;"  and  others  soft  and 
earthy,  and  known  as  "peat-coal."  Lignite  thus  passes,  it  maybe  said, 
through  every  gradation  of  texture,  from  the  compacter  peat-beds  of  the 
present  day  to  the  stone  or  mineral  coal  of  the  older  formations.  The 
well-kno^vn  lignites  or  "Brown  Coals"  of  Germany  and  the  continent  of 
Europe  ai*e  chiefly  tertiary,  and  from  the  leaves,  fruits,  and  stems  of 
palms  (fan-palm,  date-palm,  cocoa-nut-palm,  &c. )  which  they  contain,  give 
evidence  of  the  more  genial  climate  of  these  latitudes  during  the  Tertiary 
epoch. — See  Coal,  and  Tertiaey  Formation. 

Lignitiferous  {lignite,  and  fero,  I  yield). — Applied  to  strata  or  forma- 
tions which  contain  subordinate  beds  of  lignite  or  brown-coal. 

Ligulate   (Lat.  Hgnla,   a  strap).  —  Strap-shaped ;   applied  in  Natural 
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History  to  objects,  organs,  and  processes  which  are  long  and  narrow  like 
a  strap. 

Lignrite  (from  Liguria). — A  mineral  of  an  apple-green  colour,  consisting 
of  silicate  of  alumina,  lime,  and  magnesia ;  occurring  in  mica-  and  talc- 
schists  ;  and  from  its  colour,  hardness,  and  transparency,  used  as  a  gem. 

Lily-Stone,  Lily  Encrinite.— -Familiar  terms  for  the  common  Encrinite, 
from  the  fanciful  resemblance  of  its  stalk  and  clustered  tentacles  to  the 
stem  and  flower  of  a  lily.— See  Encrinite  and  Crinoidea. 

Limbelite. — A  subordinate  variety  of  olivine  or  chrysolite,  so  named  by 
Saussvire,  from  the  volcanic  hill  of  Limbourg,  where  it  occurs. 

Lime.— Chemically,  the  protoxide  of  calcium,  one  of  the  metallic  bases 
discovered  by  Davy  in  1807.  Mineralogically,  one  of  the  primitive  earths, 
usually  occurring  in  nature  as  a  limestone  or  carbonate  of  lime,  from  which 
it  is  obtained  by  roasting  at  a  red-heat  so  as  to  expel  the  carbonic  acid, 
and  thus  leave  the  lime  or  quick-lime  behind.  If  the  limestone  em- 
ployed be  very  pure,  as  white  chalk  or  Carrara  marble,  the  residue  will  be 
the  earth  "lime" — white,  very  infusible,  highly  luminous  when  heated  to 
full  redness,  and  of  a  specific  gravity  about  2.3.  It  requires  for  solution 
about  500  parts  of  water,  but  diluted  as  this  may  appear,  it  acts  power- 
fully as  an  alkali ;  has  an  acrid  taste ;  and  is  thence  regarded  as  one  of 
the  alkaline  earths.  If  quick-lime  be  sprinkled  with  water,  it  rapidly 
crumbles  down  to  powder  with  great  evolution  of  heat,  and  becomes 
slaked  lime  or  hydrate  of  lime ;  and  if  this  hydrate  continue  exposed  to 
the  air  it  gradually  absorbs  moisture  and  carbonic  acid,  and  is  reconverted 
into  the  carbonate.  Combining  readily  with  acids,  the  salts  of  lime  occur 
abundantly  in  nature  as  sulphate  of  lime  or  gypsum ;  fluate  of  lime  or 
fluor-spar ;  'phosiiiliate  of  lime  or  apatite  ;  and  so  forth.  The  most  abundant 
compound,  however,  is  the  carbonate  of  lime  or  ordinary  limestone,  which 
occ\irs  in  all  states  of  purity,  and  in  all  stages  of  mineralisation — from  soft 
earthy  chalk  to  crystalline  limestones  or  even  transparent  crystallised 
calc-spars.  As  an  earth,  lime  is  profusely  disseminated  in  nature :  as  a 
rock  it  enters  largely  into  the  composition  of  the  earth's  crust  ;  it  is  less 
or  more  diffused  in  all  its  waters  ;  it  forms  the  principal  ingredient  (earth 
of  bone)  in  the  skeletons  of  the  larger  animals  ;  and  is  secreted  by  many 
classes  of  the  invertebrata  to  form  their  shells,  crusts,  shields,  corals,  and 
other  means  of  protection.  Economically  it  is  also  of  vast  importance, 
being  used  in  the  manufacture  of  mortars  and  cements,  in  tanning, 
bleaching,  deodorising,  and  the  Hke,  and  also  in  agriculture  as  a  fertiliser, 
or  promoter  of  vegetable  decay. 

Limestone.— The  familiar  as  well  as  technical  term  for  all  rocks  and 
rock-masses  that  are  mainly  composed  of  carbonate  of  lime,  and  are  in 
their  texture  either  earthy  (chalk),  compact  (ordinary  limestone),  or 
crystalline  (marble) — crystallised  varieties  of  the  carbonate  being  better 
known  as  calc-spars.  Limestones  occur  in  all  formations ;  in  all  degrees 
of  purity  ;  and  owe  their  origin — some  to  corals,  encrinites,  and  shell-fish, 
others  to  accumulations  of  foraminiferous  and  kindred  organisms,  and 
others  again  to  chemical  precipitation  from  the  waters  in  which  they  were 
deposited.  The  names  by  which  their  varieties  are  known  to  the  geologist 
have  reference  to  their  origin,  composition,  texture,  or  other  physi- 
cal property,  as  "encrinal  limestone,"  ''shell  limestone,"  "magnesian 
limestone,"  "  saccharoid  limestone,"  "  concretionary  limestone,"  and  the 
like.     The  quality  or  richness  of  a  limestone  is  in  general  perceptible  to 
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the  oye ;  and  where  this  fails  to  satisfy,  the  application  of  sulphiiric  or 
muriatic  acid  (both  of  which  dissolve  limestone  with  violent  effervescence), 
or  the  heating  of  a  fragment  before  the  blowpipe  so  as  to  convert  it  into 
quick-lime,  will  without  much  trouble  give  the  necessary  indication. 

Limnacinse  and  Linmeidse  (Gr.  limni,  a  marsh). — Terms  applied  to  the 
River-snails  ;  a  sub-family  of  the  Helicin^  or  true  Snails,  and  represented 
by  the  well-known  marsh  shells  limncea,  pkysa,  and planoyhis. 

Limnsea  (Gr.  limnaios,  marshy). — The  ''Pond-shell;"  a  well-known 
genus  of  fresh-water  molluscs  inhabiting  lakes  and  ponds,  and  character- 
ised by  their  pointed  spire,  elongated  oval  body,  and  delicate  thin  shell. 
About  seventy  species  occur  in  tertiary  strata;  the  existing  species  are 
somewhat  fewer  in  number. 

Limpid  (Lat.)— Clear,  pure,  transparent.    Applied  to  fluids  and  crystals. 

Limiilus. — The  Molucca-crab,  king-crab,  or  horse-shoe  crab.  A  genus  of 
cinistaceans  belonging  to  the  family  Xiphosura  or  sword-tails,  and  to  the 
order  Foecilipoda,  or  those  having  feet  of  different  forms.  In  the  limulus 
the  dorsal  plates  are  united  in  one  piece  or  carapace  ;  the  abdominal  shield 
is  more  complex  ;  of  the  feet  some  are  leaf-like  and  fitted  for  swimming, 
others  are  shear-shaped  and  perform  the  office  of  jaws,  hence  the  term 
*' jaw-feet."  The  tail  is  long,  spear-shaped,  and  pointed.  There  are  few 
species  of  existing  limuli :  several  limuloid  crustaceans  have  been  dis- 
covered in  the  coal-measiires ;  but  of  these  some  may  likely  belong  to  the 
Earypteridce,  which  are  altogether  fossil. 

Line  of  Dip  and  Line  of  Bearing. — The  direption  in  which  strata  dip 
or  incline  from  the  horizon  is  said  to  be  the  "  line  of  dip  ;"  the  direction 
of  their  strike  or  outcrop  "  the  line  of  bearing."  As  the  dip  is  always  at 
right  angles  to  the  strike — if  the  one  is  known,  the  other  can  readily  be 
laid  down  ;  thus,  if  the  dip  be  to  the  N.W.,  the  line  of  bearing  will  run 
from  S.W.  to  N.E.,  and  vice  versa. 

Lingula  (Lat.,  a  little  tongue). — A  genus  of  brachiopodous  mollusca,  so 
called  from  the  tongue-like  form  of  their  valves.  In  the  Lingula  the  two 
valves  are  nearly  equal,  of  a  horny  texture,  rather  compressed,  somewhat 
truncated  in  front,  the  hinge  toothless,  the  beak  of  the  valves  rather 
pointed,  and  united  to  a  tendinous  pedicle  by  which  the  animal  is  attached 
to  the  sea-bottom.  The  existing  lingulae  are  found  only  in  southern  seas  ; 
the  fossil  species,  nearly  forty  in  number,  occur  in  all  formations  from  the 
Lowest  Silurian  upwards,  being  found  in  British  strata  so  recent  as  the 
Coralline  Crag.  The  Li)igulidce  are  thus  one  of  the  oldest  families  of 
mollusca — several  species  being  highly  characteristic  of,  and  peculiar  to, 
the  lowest  fossiliferous  strata  with  which  Geology  is  yet  acquainted. 

Lingulate  and  Lingoiform  (Lat.  lingua,  the  tongue). — Applied  to  leaves 
and  other  organisms  which  are  shaped  like  the  tongue  ;  tongue-shaped. 

Linnsean. — Systems  of  classification,  nomenclature,  and  methods  intro- 
duced by  Linnaeus  the  great  Swedish  naturalist,  who  was  born  in  1707, 
and  died  in  1778,  are  so  termed.  The  Linncean  Systems  are  often  spoken 
of  as  Artificial,  in  contradistinction  to  the  more  Natural  systems  intro- 
duced by  Jussieu  in  Botany,  and  by  Cuvier  in  Zoology. 

Liquefaction  (Lat.  liquefacio,  I  make  liquid). — Literally,  the  passing  of  a 
substance  from  the  solid  to  the  liquid  state,  as  the  melting  of  ice  ;  but  also 
often  used  as  synonymous  with  fusioti,  solvAion,  and  deliquescence. 

LitMa  (Gr.  lithos,  a  stone). — An  alkali  or  alkaline  earth,  discovered  in 
1818  by  Arfwedson  in  a  mineral  called  p)^Mit^,  hut  since  found  in  other 
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minerals,  and  in  very  minute  qviantities  in  some  mineral  springs,  as  those 
of  Carlsbad.  As  an  earth  it  is  caustic,  alkaline,  and  sparingly  soluble  in 
water.  It  obtains  its  name  from  being  found  only  in  the  mineral  or  stone 
kingdom. 

Lithium. — The  metallic  base,  of  which  liiliia  is  the  oxide,  first  obtained 
by  Sir  H.  Davy  from  the  hydrate  of  that  earth  by  the  action  of  the 
galvanic  battery.  Like  sodium,  &c.,  it  is  a  white- coloured  metal,  but  so 
exceeding  oxidable  that  its  properties  cannot  be  fully  examined. 

Lithocarp  (Gr.  lithos,  and  carpos,  fruit). — Any  fossil  fruit ;  same  as 
Carpolite,  which  is  the  term  principally  used. 

Idth6doini,  Lithodomous  (Gr.  litkos,  and  domos,  a  house). — Applied  to 
certain  mollusca,  which,  like  the  fltolas,  bore  into  solid  rocks  and  form  for 
themselves  permanent  lodgments  —  the  perforation  widening  as  the 
animal  grows  larger,  and  descends  the  deeper.  It  has  been  a  long-dis- 
cussed question  among  naturalists  whether  the  perforation  is  made  by 
mere  mechanical  rasping,  or  by  the  secretion  of  some  chemical  solvent ; 
but  the  fact  seems  now  well  ascertained  that  the  boring  is  performed 
solely  by  gradual  and  incessant  friction. 

Lith6genoii8  (Gr.  lithos,  stone,  and  ginomai,  I  beget). — Applied  to  polyps 
which  secrete  or  build  up  stony  structures,  as  the  Coral-polype. 

Lithogrdphic  Limestone,  Lithographic  Slate. — A  peculiar  magnesian 
limestone,  slaty,  compact,  and  fine-grained,  usually  obtained  from  the 
Lias  and  Oolite,  and  extensively  employed  in  lithography.  The  finest 
stones  are  from  Solenhoferj  and  Pappenheim  in  northern  Bavaria,  but  some 
of  fair  quality  have  been  procured  from  the  Lias  of  England.  The  most 
esteemed  colour  is  a  pale  cream-yellow,  but  excellent  slabs  of  bluish-grey 
are  not  uncommon. 

Lithoidal  (Gr.  lithos,  and  eidos,  appearance). — Stone-like;  having  the 
texture  or  appearance  of  stone. 

Lith6logy,  Lithological  (Gr.  lithos,  a,  stone,  and  logos,  doctrine). — Applied 
to  the  physical  characteristics  or  stratigraphical  relations  of  rock-groups, 
in  contradistinction  to  their  palaeontology  or  paleeontological  aspects. 
Lithology  or  Petfalogy  treats  of  the  earth's  crust  as  made  up  of  mere  inor- 
ganic rock-masses,  and  endeavours  to  discover  their  composition,  origin, 
and  the  successive  changes  to  which  they  may  have  been  subjected ;  leav- 
ing to  PalcBontology  all  that  relates  to  the  fossils  they  contain,  as  mani- 
festations of  the  life  that  has  successively  peopled  the  Earth's  surface. 

Lithomarge.  — Literally  ' '  stone-marrow ; "  a  term  applied  to  several  varie- 
ties of  clay  or  fine-grained  silicate  of  alumina,  arising  in  some  cases  from 
the  decomposition  of  felspathic  rocks,  and  in  others  from  the  deposition  of 
aluminous  springs.  It  is  of  various  colours,  striped  and  spotted  ;  is  mass- 
ive, soft,  and  opaque  ;  adheres  strongly  to  the  tongue  ;  falls  to  powder  in 
water,  but  does  not  form  a  paste,  and  has  a  greasy  feel  when  containing  a 
little  magnesia,  as  is  the  case  with  some  varieties.  What  is  called  Hard 
lithomarge  is  a  more  complex  compound  of  a  blue  mottled  colour,  found  in 
the  coal  formation  of  Planitz  in  Saxony,  and  known  as  the  Ten-a  Miracn- 
losa  Saxonice,  from  its  supposed  medicinal  virtues. 

Lith6phagi,  Lithophdgidse  (Gr.  lithos,  and  2^hago,  I  eat).—  Applied  to 
those  shell-fish  and  other  animals  which  bore  holes,  and  form  for  them- 
selves a  lodgment,  in  limestone,  coral,  and  other  stony  masses.  Certain 
fish  like  the  Scarus,  and  many  of  the  Ilolothnrice,  are  said  to  be  lithophagons, 
as  browsing  and  subsisting  on  the  living  coral. 
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Lithopli^llTun  (Gr.  lithos,  axid  phyllo7i,  leaf), — Volkmann's  term  for  the 
tii4rnaria;  and  like  pki/tolkkus,  which  was  Martin's  designation  for  the 

iiiie  i)lant,  often  found  in  the  older  geologists. 

Lithoph;^a  or  Lithophytes  (Gr.  Hthos,  and  phyton,  a  shoot). — Literally 
"  stone-plants  ;  "  those  polyps  which  secrete  a  stony  axis,  as  the  Corals,  in 
contradistinction  to  Ceratophyta,  or  those  which  secrete  a  homy  axis,  like 
the  Govgoiim  or  Sea-fan. 

Lith6mis(Gr.  litltos,  stone,  andor/iis,  bird). — Literally  *' petrified  bird  ;'"  a 
generic  term  applied  by  Professor  Owen  to  certain  bird-remains  from  the 
London  or  eocene  clay  of  the  isle  of  Sheppey.  From  the  close  resemblance 
of  these  bones  to  those  of  the  vulture  tribe,  they  are  designated  specifically 
as  the  Lithornis  vuUurinus. 

Littoral  (Lat.  littus,  the  sea-shore). — Belonging  to,  inhabiting,  or  taking 
place  on  the  shore.  Applied  to  operations  and  deposits  which  take  place 
near  the  shore,  in  contradistinction  to  those  of  a  deep-water  or  pe^a^ic 
character. 

Littoral  C6ncrete.—"  This  term,  which  is  of  Bombay  origin  (we  quote 
Dr  Buist  of  that  towm),  indicates  distinctly  and  intelligibly  a  particular 
variety  of  rock,  formed  by  the  cementation  of  sea-sand  or  shells — the  same 
as  those  now  prevalent  along  our  shores."  The  rains  of  certain  regions 
are  more  surcharged  with  carbonic  acid  than  others,  and  where  this  is  the 
case  "littoral  concrete,"  often  of  great  hardness  and  diirability,  is  sure  to 
be  formed,  by  the  action  of  these  carbonated  waters  on  the  shells  and 
other  calcareous  matter  of  the  sands — the  dissolved  lime  acting  as  the 
cement  in  artificial  Concretes,  which  see. 

Littoral  Zone  (Lat.  littus,  the  shore). — That  zone  of  marine  life  which 
lies  between  high  and  low  water  mark  (varying  in  extent  according  to  the 
rise  and  fall  of  the  tide,  and  the  shallowness  of  the  shore),  and  which  in 
British  seas  is  characterised,  as  the  bottom  may  be  rocky,  sandy,  or 
muddy,  by  such  mollusca  as  the  periwinkle,  limpet,  mussel,  cockle,  razor- 
shell,  &c.,  and  by  such  plants  as  the  bladder- wrack,  dulse,  and  carigeen. 
—See  Zone. 

Litultes  (Lat.  lltuus,  a  trumpet). — A  genus  of  chambered  shells  peculiar 
to  Silurian  strata,  and  so  named  from  their  form — their  whorls  being 
partially  coiled  up  at  the  smaller  end,  and  the  last  chamber  being  produced 
into  a  straight  trumpet-like  tube.  The  lituite  is  ranked  under  the  nauti- 
lidce  ;  has  the  septa  outwardly  concave,  and  the  siphuncle  internal. 

Litiiolite  {lituola,  diminutive  form  of  lituus). — A  genus  of  minute  fora- 
minifera,  so  called  from  their  spiral  form  and  straight  prolonged  outer 
whorl ;  occur  chiefly  in  the  chalk  formation. 

Liver  Ore, — The  He^xitic  ciimahar  of  Phillips ;  a  dark  liver-coloured 
variety  of  sulphuret  of  mercury  intimately  intermixed  with  idrialite  (Tosia 
in  Spain),  carbon,  and  earthy  matter. 

Liver  Pyrites.-  -A  familiar  term  for  a  liver-coloured  concretionary  variety 
of  sulphiu-et  of  iron  having  an  internal  radiated  texture. 

Lixiviation  (Lat.) — The  process  of  extracting  the  saline  matter  of  bodies, 
more  especially  of  ashes  (as  kelp),  by  means  of  steeping  and  washing  in 
water.  Such  a  solution  is  called  a  ley,  lye,  or  lixivium,  and  the  salts 
resulting  from  its  evaporation  lixivial  salts. 

Lland6very  Rocks.— A  term  applied  by  Sir  R.  Murchison  to  certain 
sandstones  and  shales  which  seem  to  form  a  connecting  link  between  the 
Lower  and  Upper  Silurian  series  of  South  Wales.     They  are  specially  char- 
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acterised  by  Peniamerus,  Atrypa,  and  Petraia,   and  derive  their  name 
from  the  locality  where  their  relations  are  most  clearly  developed. 

Llanos  (Span.) — In  Physical  Geography,  the  flat  treeless  plains  that 
extend  along  the  banks  of  the  Orinoco.  They  are,  for  the  most  part, 
within  the  tropics,  and  during  one  half  of  the  year  are  covered  with  grass, 
and  for  the  rest  desolate.  They  are  of  very  recent  alluvial  growth,  and 
are  partly  still  in  progress  of  formation. 

Loadstone  or  Lodestone.— A  familiar  term  for  the  magnet,  which  see ;  an 
ore  of  iron  that  possesses  the  peculiar  property  of  attracting  iron,  and 
which,  when  freely  suspended,  invariably  turns  towards  the  North  Pole 
or  "Magnetic  North." 

Loam  (Sax.) — A  general,  but  not  very  definite  term,  applied  to  soils 
that  are  native  admixtures  of  clay,  sand,  and  vegetable  mould — as  being 
moderately  cohesive,  less  tenacious  than  clay,  and  more  so  than  sand. 
Agriculturists  speak  of  light  and  heavy  loams  according  to  the  proportion 
of  clay  they  contain  ;  and  also  of  sandy,  calcareous,  and  gravelly  loams, 
just  as  sand,  lime,  or  gravel  happen  to  be  characteristic  ingredients. 

Lode. — A  Cornish  term  for  any  regular  vein  or  course,  whether  metal- 
liferous or  merely  composed  of  veinstone.  In  the  former  instance  they 
are  said  to  be  alive,  in  the  latter  they  are  termed  dead  lodes. 

Loess  or  Lehm.— A  German  term  for  an  ancient  alluvial  deposit  of  the 
Rhine  replete  with  fresh- water  shells  of  existing  species.  According  to 
Lyell,  "  it  is  a  finely-comminuted  sand  or  pulverulent  loam  of  a  yellowish 
grey  colour,  consisting  chiefly  of  argillaceous  matter,  combined  with  a 
sixth  part  of  carbonate  of  lime,  and  a  sixth  of  quartzose  and  micaceous 
sand."  Interstratified  with  it  are  volcanic  ashes  thrown  out  by  the  now  ex- 
tinct volcanoes  of  the  Eifel  and  adjacent  districts,  and  the  Rhine  has  since 
eaten  out  a  passage,  frequently  leaving  exposed  cliffs  of  considerable  alti- 
tude. In  general  it  ranges  from  thirty  to  fifty  feet  in  thickness ;  is  found 
as  much  as  1500  feet  above  the  present  sea-level ;  and  where  it  terminates 
near  Switzerland,  it  is  said  to  repose  on  rolled  flints  and  pebbles  of  the 
Older  Drift  period. 

Logan-Stones. — Properly  "  Logging-stones,"  and  perhaps  better  known 
as  "  Rocking  Stones  ; "  weather-worn  blocks  so  finely  balanced  on  their 
pivot-like  bases  that  a  very  ordinary  force  suffices  to  make  them  "log,"  or 
'•'  rock"  from  side  to  side.  The  following  description,  by  Dr  Paris,  of  the 
celebrated  Logan-stone  near  the  Land's  End,  conveys  an  intelligible  idea 
of  the  nature  and  origin  of  these  curiously-poised  blocks.  "  The  founda- 
tion of  this  part  of  the  coast  of  Cornwall  is  a  stupendous  group  of  granite 
rocks,  which  rise  in  pyramidal  clusters  to  a  great  altitude  and  overhang 
the  sea.  The  celebrated  Logan-stone  is  an  immense  block,  weighing  above 
sixty  tons.  The  surface  in  contact  with  the  under  rock  is  of  very  small 
extent,  and  the  whole  mass  is  so  nicely  balanced,  that,  notwithstanding  its 
magnitude,  the  strength  of  a  single  man  applied  to  its  under  edge  is  suflS- 
cient  to  make  it  oscillate.  It  is  the  nature  of  granite  to  disintegrate  into 
rhomboidal  and  tabular  masses,  which,  by  the  further  operation  of  air  and 
moisture,  gradually  lose  their  solid  angles  and  approach  the  spheroidal 
form.  The  fact  of  the  upper  part  of  the  cliff  being  more  exposed  to  the 
atmospheric  agency  than  the  parts  beneath,  will  suflBciently  explain  why 
these  rounded  masses  so  frequently  rest  on  blocks  which  will  preserve  the 
tabular  form ;  and  since  such  spheroidal  blocks  must  obviously  rest  in 
that  position  in  which  their  lesser  axes  are  perpendicular  to  the  horizon,  it 
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is  equally  evident  that,  whenever  an  adequate  force  is  applied,  they  must 
vibrato  on  their  point  of  support." 

Lonch6pteris  (Gr.  loncM,  a  spear,  and  pterin,  fern).—  Literally  "  Spear- 
leaf  ; "  a  fossil  fern-like  frond  occurring  in  the  Coal  -  measures,  Lias, 
Oolite,  and  Wealden,  and  so  called  from  its  resemblance  to  the  recent 
Loiichitis.  The  leaves  are  many  times  pinnate  ;  leaflets  adherent  to  each 
other  at  their  base,  traversed  by  a  midrib,  and  furnished  with  reticulated 
veins. 

London  Clay. — One  of  the  members  of  the  Lower  Tertiary  or  Eocene 
beds  of  the  London  basin,  and  so  called  from  its  being  largely  developed 
under,  and  in  the  vicinity  of,  the  metropolis.  It  consists  of  a  tenacious 
bluish-black  clay,  varying  from  300  to  600  feet  in  thickness,  enclosing 
numerous  bands  of  septaria,  and  (along  with  the  accompanying  strata) 
abounding  in  marine  shells  of  extinct  species— crabs,  lobsters,  and  other 
crustaceans — teeth  of  sharks  and  many  other  genera  of  fishes — bones  of 
crocodiles,  turtles,  serpents,  and  birds— leaves,  fruits,  stems  of  plants,  and 
rolled  trunks  of  trees  perforated  by  boring  moUusca — all  indicating  a  warm 
and  genial  climate.—  See  Tertiary  System. 

Longmynd  Rocks. — In  geological  classification  the  terms  "  Longmynd 
Rocks  "  or  "Bottom  Rocks  "  are  meant  to  embrace  all  those  unfossiliferous, 
or  but  sparingly  fossiliferous,  conglomerates,  grits,  schists,  and  slates, 
which  lie  at  the  base  of  the  Silurian  System.  They  are  typically  developed 
in  the  Longmjmd  Hills,  Shropshire  (whence  the  name) ;  are  regarded  by 
the  Government  Geological  Surveyors  as  constituting  the  "  Cambrian 
System  ; "  but  are  still  retained  by  Professor  Sedgwick  as  the  mere  basis 
or  under-group  of  his  original  "  Cambrian  Rocks." 

Lophiodon  (Gr.  lopMon,  a  small  crest  or  ridge,  and  odous,  tooth). — An 
extinct  tapir-like  pachyderm  of  the  tertiary  epoch  ;  so  called  from  certain 
points  or  eminences  on  its  teeth.  Several  species  have  been  catalogued, 
but  as  yet  very  little  is  known  as  to  its  true  relationship. 

L6ricated  (Lat.  lorica,  a  coat  of  mail). — Covered  or  clad  with  horny  or 
bony  plates  or  scutes,  like  the  alligator  and  crocodile. 

L6xodon  (Gr.  loxos,  oblique,  and  odous,  tooth). — One  of  the  sub-genera 
into  which  Dr  Falconer  divides  the  elephants.  The  term  has  reference  to 
the  rhomb-shaped  discs  of  the  worn  molars  ;  and  comprises  both  extinct 
and  living  species. 

Lucullite. — A  variety  of  black  marble,  so  called  from  its  being  first 
brought  by  Lucullus  to  Rome,  from  an  island  in  the  Nile. 

Ludlow  Rocks. — According  to  Murchison,  the  uppermost  group  of  the 
Silurian  system ;  and  so  termed  from  being  characteristically  developed 
near  the  town  and  castle  of  Ludlow,  in  Shropshire.  They  consist,  in  that 
district,  of  thin  flaggy  sandstones  (tilestones) ;  of  shales  with  calcareous 
bands  ;  and  of  limestones  (Aymestry  limestone) — all  highly  fossihferous. 
— See  Silurian  System. 

Ltunacliello  (Ital. ) — A  variety  of  marble  full  of  fossil  shells,  exhibiting 
beautiful  iridescent  colours,  sometimes  deep  red  or  orange,  when  it  is 
known  by  the  name  of  Fire-marhle. 

Lnmbar  (Lat.  lumhus,  the  loins). — Pertaining  to  the  loins,  as  "lumbar 
muscles,"  "  lumbar  vertebrae,"  &c. 

Lustre  (in  Rocks  and  Minerals).— Lustre,  like  colour,  fracture,  cleavage, 
&c.,  is  often  taken  as  a  characteristic  of  minerals  and  rock-compounds, 
but  cannot  be  well  described  without  the  inspection  of  actual  specimens, 
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It  refers  to  the  intensity  and  quality  of  the  light  reflected  from  their  newly- 
fractured  surfaces,  and  in  this  respect  differs  from  colour,  which  is  an  in- 
herent property.  Several  degrees  of  intensity  have  been  named  by  miner- 
alogists ;  as  Splendent,  when  a  mineral  reflects  the  light  so  as  to  be  visible 
at  a  distance,  and  well-defined  images  are  formed  on  its  surface,  as  in 
galena  and  rock-crystal ;  Shining,  when  it  is  weaker  and  cloudy,  and 
images  only  are  formed,  as  in  heavy-spar ;  Glistening,  when  the  light  is 
not  observable  at  greater  distance  than  an  arm's  length ;  Glimmering, 
when  only  a  number  of  small  shining  points  are  observable  near  the  eye, 
as  in  crystalline  limestone  ;  and  Dull,  when  no  lustre  can  be  discerned,  as 
in  Chalk.  The  kind  or  quality  of  lustre  is  also  defined  by  such  terms  as 
Metallic,  seen  in  pyrites  and  glance-coal;  Adamantine,  as  seen  in  the 
diamond  ;  Vitreous,  as  in  glass  or  rock-crystal ;  Resinous,  as  in  pitchstone 
and  garnet ;  Pearly,  as  in  some  gypsums,  talc,  and  mica  ;  and  Silki/,  as 
seen  on  the  polished  surfaces  of  amianthus.  These  degrees  and  qualities 
often  shade  insensibly  into  one  another,  and  though  exceedingly  useful 
in  description,  often  require  a  very  practised  eye  to  distinguish  between 
them. 

Lusns  Naturae.— Literally  "sport  or  freak  of  nature."  A  frequent  term  of 
the  older  naturalists  for  any  appearance  or  production  that  seemed  to  lie 
out  of  the  ordinary  coui'se  of  nature's  operations.  Thus  fossil  organisms 
were  regarded  as  " lusus  natiirce"  by  those  who  believed  that  the  earth's 
crust  was  the  result  of  one  simultaneous  act  of  Creation,  and  not  the  re- 
sult of  long- continued  operations,  such  as  those  that  are  now  taking  place 
around  us. 

Lycopodidceae. — A  natural  order  of  Cryptogamic  or  flowerless  plants,  of 
which  the  lycopodium  or  club-moss  has  been  taken  as  the  type.  In  their 
tissues  and  mode  of  fructification  the  club-mosses  resemble  ferns  ;  in  their 
foliage  they  approach  the  coniferse  ;  and  in  their  general  aspect  they  are  like 
the  mosses  ;  hence  they  are  said  to  stand  intermediate  between  the  Coni- 
fers and  Ferns  on  the  one  hand,  and  the  Ferns  and  Mosses  on  the  other. 
Their  stems  divide  by  forking  repeatedly,  and  are  closely  covered  with 
simple  leaves,  which  are  arranged  in  two  rows,  having  their  edges  vertical 
with  respect  to  the  axis  of  growth,  and  not  horizontal.  These  leaves  are 
placed  alternately,  and  are  furnished  with  smaller  lateral  leaflets  of  the 
nature  of  stipules.  The  scars  left  by  the  leaves  arrange  themselves  spirally 
round  the  stem,  and  in  this  arrangement,  as  well  as  in  their  rhomboidal  or 
lanceolate  shape,  greatly  resemble  the  leaf-scars  of  the  Coniferse. — See 
Lepidodendra  and  Conifers. 

Lycopodites. — Fossil  plants  apparently  allied  to  the  Lycopodiums  or 
club-mosses  of  the  present  day.  They  occur  in  the  Tertiary,  Secondary, 
and  upper  Palaeozoic  strata — those  of  the  Coal-measures  being  represented 
by  gigantic  arborescent  species. 

L;^diau  Stone. — Flinty  slate  ;  a  mixed  siliceous  rock,  usually  of  a  greyish- 
black  colour,  splintery  or  conchoidal  fracture,  and  keen  cutting  grain.  It 
is  common  in  many  countries,  and  has  long  been  used  as  a  touchstone  for 
gold,  whose  purity  is  shown  by  the  colour  of  the  streak  which  it  leaves  on 
the  smoothened  surface  of  the  touch-slate.  It  often  passes  insensibly  into 
jasper,  homstone,  and  other  allied  siliceous  rocks ;  and  hence  is  sometimes 
known  as  ''black- jasper." — See Basanite. 

Lye  or  Ley. — A  solution  of  an  alkaline  substance,  as  potash  or  soda,  in 
water.— See  Lixivium. 
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Macdcus.— The  Bonnet- apes,  or  Ape-baboons.  A  genus  of  Old  World 
monkeys,  belonging  to  the  group  Cercopithecina  and  family  Siviiidce ; 
characterised  by  having  a  fifth  tubercle  on  their  last  molars  ;  ischial  callo- 
sities and  cheek-pouches  ;  comparatively  short  and  thick  limbs  ;  a  project- 
ing muzzle  and  prominent  eyebrows ;  and  generally  very  short  tails. 
According  to  Owen,  remains  of  a  genuine  ape  have  been  found  in  the 
pliocene  deposits  of  Essex,  and  still  earlier  in  the  eocenes  of  Suffolk ;  hence 
the  species  Macaciis  eoccenus. 

Maccagn6ne. — The  Grotta  di  Maccagnone  ;  an  important  ossiferous 
cavern  situated  in  the  Hippurite  limestone,  westward  of  the  Bay  of  Carini 
(between  Palermo  and  Trapani),  and  containing  the  usual  cave-remains  of 
elephants,  hippopotami,  rhinoceroses,  bears,  hyaenas,  horses,  deers,  &c., 
in  the  main  mass  of  stalagmite  ;  and  in  the  upper  layers,  bits  of  carbon, 
and  abundance  of  flint  and  agate  knives  of  human  manufacture. 

Macerdtion  (Lat.  macerare,  to  make  soft  by  steeping). — The  steeping  of 
vegetable  or  animal  substances  in  a  cold  liquid  till  their  tissue  or  fibres 
become  softened,  and  part  more  readily  with  any  peculiar  principle  (oily, 
aromatic,  &c.)  which  they  may  contain.  Infusion  is  performed  by  pouring 
the  hot  liquid  over  them  ;  decoction,  by  boiling  them  in  it  for  a  longer  or 
shorter  period. 

Machdirodus  (Gr.  machaira,  a  sabre,  and  odous,  tooth). — A  genus  of  car- 
nivorous mammals  found  in  the  miocene,  pliocene,  and  pleistocene  terti- 
aries  and  bone-caves  of  Europe  ;  and  so  called  from  the  trenchant,  sharp- 
pointed,  sabre-shape  of  its  upper  canines.  There  were  several  species, 
some  as  large  as  the  grizzly  bear  and  lion,  others  about  the  size  of  the 
leopard  and  under.  Professor  Owen  finds  its  nearest  afiSnities  in  the  lion  ; 
hence  his  synonym  of  Felis  spelcea. 

Macigno  or  Macigna  Pietra. — An  Italian  term  for  a  hard  siliceous  sand- 
stone, apparently  of  cretaceous  age,  imbedding  calcareous  grains,  &c.,  and 
occurring  interstratified  with  the  fine  saccharoid  marbles  of  Carrara. 

Macled  (Lat.  macula,  a  spot). — Literally  "  spotted ; "  applied  to  surfaces 
that  are  covered  with  spots  of  a  hue  deeper  than,  or  different  from,  the 
main  ground  of  the  substance.  Some  sandstones,  for  example,  are  macled 
with  reddish  spots  of  iron  peroxide  ;  some  clay-slates  macled  with  crystals 
of  iron-pyrites. 

Macles. — Applied  in  Mineralogy  to  "twin-crystals,"  which  are  unit- 
ed by  simple  contact  of  their  faces,  by  interpenetration,  or  by  incor- 
poration. These  twin  forms  are  often  repeated  so  as  to  form  groups  or 
compound  macles.  Chiastolite  (which  see),  from  the  twin  form  of  its 
crystals,  is  not unfrequently  termed  "Made." 

Macliirea  (after  Dr  Machire). — A  genus  of  flatly-spiral  operculated 
shells,  often  of  large  dimensions,  and  especially  characteristic  of  Lower 
Silurian  strata.  The  species  differ  in  the  convexity  and  number  of  the 
whorls.     Supposed  by  some  to  be  gasteropod ;  but  the  character  of  the 
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spiral  operculum  or  small  upper  valve  inclines  Mr  Woodward  to  regard  it 
as  an  ancient  form  of  the  Eudista  or  Hippurite  group,  which  see. 

Macliireite  (after  Dr  Maclure).  —  One  of  the  gems,  known  also  as 
Brucite,  Hemiprismatic  Chrysolite,  and  Chondrodite,  which  see. 

Macrauchenia  (Gr.  makros,  long,  and  auchen,  the  neck).  —  Literally 
"  long-neck  ;"  an  extinct  tertiary  mammal  of  South  America,  having  the 
nearest  affinities  to  the  existing  llama  of  that  continent,  but  of  more 
gigantic  dimensions,  and  standing  intermediate,  as  it  were,  between  the 
camels  and  llamas. 

Macro —  (Gr.  viakros,  large).  —  A  frequent  prefix  in  natural  science, 
signifying  large  ;  as  macro-cepJialous,  large-headed  ;  maa^o-dactylous,  long- 
toed  ;  macro-podal,  large-footed ;  macro-urous,  long-tailed,  &c. 

Macrop6ma(Gr.  makros,  large,  and  poma,  operculum). — Agenusof  sauroid 
fishes  peculiar  to  the  Chalk  and  Wealden,  and  so  named  from  its  large 
opercula — the  head  being  equal  to  one-fourth  of  the  entire  length  of  the 
body,  which  in  full-grown  specimens  was  about  two  feet.  In  the  macrojjoma 
the  scales  were  large,  and  the  anterior  dorsal  fin  armed  with  spines.  The 
coprolites,  which  often  contain  scales  of  other  fishes,  show  that  it  was  car- 
nivorous in  its  habits. 

Macrdura,  Macrura  (Gr.  makros,  long,  and  oura,  tail). — A  family  of 
decapod  crustaceans,  characterised  by  the  large  size  of  the  tail,  as  in  the 
common  lobster ;  and  distinguished  from  the  hrachyoiira  or  short-tailed, 
like  the  crab.  Both  families  are  found  fossil  in  secondary  and  tertiary 
strata ;  but  in  the  palaeozoic  only  the  macroura  are  as  yet  known. 

Mactra  (Gr.,  a  kneading-trough). — A  well-known  littoral  bivalve  in- 
habiting sandy  and  muddy  shores  ranging  from  ten  to  twelve  fathoms  in 
depth,  and  so  named  from  a  fanciful  allusion  to  its  shape.  There  are 
several  species,  recent  and  fossil ;  the  latter  occurring  only  in  the  upper 
tertiaries. 

Madrepore  (Fr.) — Literally  "  spotted-pore  ; "  an  extensive  genus  of  coral- 
building  polypes,  whose  stony  secretion  is  characterised  by  its  spreading  or 
branching  form,  and  by  the  numerous  star-shaped  cavities  that  dot  its 
surface,  each  cell  being  the  abode  of  a  single  but  united  polype.  The 
term  is  more  frequently  applied  to  the  stony-coral  than  to  the  polj'pe — 
madrepores  being  amongst  the  most  abundant  corals  in  the  reefs  of  existing 
seas, 

Madreporite. — Fossil  madrepore;  also  a  variety  of  limestone  having  a 
small  prismatic  or  columnar  structure  which  looks  like  the  pore  arrange- 
ment of  coral,  but  which  in  reality  is  a  species  of  crystallisation. 

Msestricht  Beds. — "  On  the  banks  of  the  Mouse,  at  Msestricht,"  says 
Lyell,  "  reposing  on  ordinary  white  chalk  with  flints,  we  find  an  upper 
calcareous  formation  about  100  feet  thick,  the  fossils  of  which  are  on  the 
whole  very  peculiar,  and  all  distinct  from  tertiary  species.  The  upper 
part  of  the  rock,  about  20  feet  thick,  abounds  in  corals  and  bryozoa  ;  these 
beds  are  succeeded  by  a  soft  yellowish  limestone  50  feet  thick ;  and  the 
stone  below  is  white,  and  encloses  occasional  nodules  of  grey  chert  and 
chalcedony."  These  so-called  "  Msestricht  beds,"  from  containing  helemnites, 
liamites,  haculites,  &c.,  are  regarded  as  the  uppermost  member  of  the  ChaUc 
formation  in  Europe ;  they  are  wanting  in  England ;  and  in  geological 
classification  are  erected  into  a  group  which  embraces  the  calcaire  j^isoli- 
tique  near  Paris,  the  Mcestricht  beds  proper,  and  the  coralline  limestone  of 
Faxoe  in  Denmark.— See  Cretaceous  Formation. 
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Magnesia.  — One  of  the  alkaline  earths,  a  light  whitish  substance  occnrring 
abundantly  in  nature  in  various  states  of  combination.  It  is  found  native 
in  veins  of  serpentine,  forming  a  hydrate  of  magnesia  (69  magnesia  and  31 
water),  but  soon  passes  into  the  carbonate  on  exposure  to  the  air.  Magnesia 
enters  largely  into  the  composition  of  many  primary  rocks  (steatite,  ser- 
pentine, talc,  &c.),  giving  to  them  a  soft  soapy  feel :  as  a  carbonate,  in 
combination  with  carbonate  of  lime,  it  constitutes  magnesian  limestone, 
found  extensively  in  the  secondary  and  palaeozoic  strata ;  as  a  sulphate,  it 
is  common  in  many  waters,  as  those  of  Epsom,  Seidlitz,  &c.  ;  as  a  muriate, 
it  is  found  in  the  waters  of  the  ocean  ;  and  other  combinations,  as  borates, 
silicates,  &c.,  are  by  no  means  rare.  The  origin  of  the  word  is  conjectural ; 
some  deriving  it  from  the  city  Magnesia  ;  others  from  an  old  term  applied 
to  such  substances  as  had  the  power  of  attracting  some  principle  from  air 
or  water. 

Magnesian  Limestone. — Any  limestone  containing  upwards  of  20  per 
cent  of  magnesia  may  be  so  called.  The  term  is  often  used  by  English 
geologists  as  synonymous  with  Permian  or  Lower  New  Red  Sandstone — 
magnesian  limestone  being  largely  developed  in  that  formation  in  the 
North  of  England.  As  magnesian  limestones  occur,  however,  in  other  for- 
mations, the  term  should  be  regarded  as  descriptive  of  a  rock  merely,  and 
not  as  the  synonym  of  any  stratified  series.  Magnesian  limestone,  in  its 
compacter  states,  forms  a  most  durable  building-stone  ;  and  on  assuming 
the  semi-crystalline  and  crystalline  state  passes  into  Dolomite. — See  Per- 
mian System. 

Mdgnesite.  —  A  compact  amorphous  carbonate  of  magnesia,  usually 
found  in  serpentine  rocks,  white  or  greyish- white,  and  consisting  in  its 
purest  state  of  about  51  magnesia,  and  49  carbonic  acid. 

Magnesium. — The  metallic  base  of  magnesia,  a  silvery-looking  metal, 
which  fuses  at  a  red  heat,  and  on  burning  passes  into  magnesia  or  oxide  of 
magnesium  (61.4  magnesium,  and  38.6  oxygen). 

Magnet  (said  to  be  from  Magnesia,  where  the  loadstone,  or  native 
magnetic  iron,  was  found  in  abundance).  —Magnets  are  defined  as  "  sub- 
stances which  attract  certain  metals ;  which  display  towards  one  another 
a  force  partly  attractive  and  partly  repulsive  ;  and  which  exhibit  a  tend- 
ency to  arrange  their  mass  in  certain  directions  or  according  to  a  law  of 
polarity."  They  are  spoken  of  as  natural  and  artificial — the  former  being 
the  "loadstone"  or  native  magnetic  iron,  and  the  latter  certain  arrange- 
ments of  steel  bars  to  which  the  magnetic  property  has  been  communi- 
cated by  induction,  and  known  as  "bar-magnets,"  "horse-shoe  magnets," 
"  compound  magnets,"  &c.  When  the  artificial  magnet  is  left  to  move 
freely  on  a  pivot  or  otherwise,  as  in  the  mariner's  compass,  it  is  spoken  of 
as  a  needle,  and  invariably  assumes  a  definite  direction  as  regards  the 
earth,  this  direction  being  towards  the  magnetic  north  or  magnetic  pole. 

Magnetic  Fluid. — The  hypothetical  natural  agent  to  which  the  various 
phenomena  of  magnetism  are  usually  referred,  and  spoken  of  as  o.  fluid 
from  its  continuous  motion  or  flow  in  certain  fixed  directions. 

Magnetic  Iron  Pyrites. — Known  also  as  rhombohedral  iron  jjy^'iies,  and 
pyn-hotine,  a  native  sulphuret  of  iron  occurring  in  tabular  or  short  pris- 
matic crystals  of  a  bronze-yellow  or  copper-red  colour,  and  more  or  less 
magnetic.  It  is  found  chiefly  in  veins  with  other  ores  in  the  igneous  and 
older  crystalline  rocks. 

Magnetic  Meridian,  Magnetic  North.— The  mean  direction  which  a  freely 
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suspended  horizontal  needle  assumes  when  left  to  itself  is  termed  the  "  mag- 
netic meridian,"  in  contradistinction  to  the  true  meridional  north  and  south 
as  indicated  by  the  sun's  shadow  at  noon.  The  magnetic  meridians  coincide 
with  the  geographical  meridians  in  some  places,  and  in  these  the  magnet 
points  to  the  true  north  and  south ;  that  is,  to  the  poles  of  the  earth's 
rotation.  But  if  it  be  carried  successively  to  different  longitudes,  it  will 
deviate  sometimes  to  the  east  and  sometimes  to  the  west  of  the  true  north. 
This  deviation  appears  to  be  secular  ;  in  other  words,  to  oscillate  within 
certain  limits  in  a  given  time.  Thus  in  1660  the  needle  pointed  due  north 
in  London  ;  after  1662  it  began  to  diverge  to  the  westward,  tih  in  1815  it 
pointed  24°  15'  west  of  north.  Since  1815  it  has  been  gradually  returning 
from  this  extreme  divergence,  till  now,  in  the  British  Islands,  the  geologist 
has  to  allow  from  22°  to  26°  for  his  compass  bearings.  The  dip  and  strike 
of  strata,  lines  of  fault,  veins  and  cleavage,  axis  of  elevation,  and  the  like, 
are  almost  invariably  laid  down  in  reference  to  the  true  meridian. 

Magnetic  Needles. — The  magnetised  bars  of  steel  known  as  "  magnetic 
needles"  are  of  two  kinds— the  declination-needle  and  the  dijyping-needle. 
The  former,  as  seen  on  the  common  mariner's  compass,  revolves  in  a  hori- 
zontal direction,  and  points  to  the  magnetic  north ;  the  latter  moves  in  a 
plane  perpendicular  to  the  horizon,  and  dips  more  and  more  as  we  approach 
the  magnetic  poles,  where  its  position  becomes  vertical. 

Magnetic  Poles.  —  In  the  northern  hemisphere  the  north  end  of  the 
dipping-needle  leads  or  dips  to  the  north ;  in  the  southern  hemisphere  the 
south  end  dips  to  the  south  ;  but  between  the  two  there  is  a  line  encircling 
the  whole  earth  where  the  needle  remains  horizontal.  This  Hne  is  termed 
the  magnetic  equator,  or  "line  of  no  dip."  As  we  proceed  northwards  or 
southwards  of  this  line  the  needle  dips  more  and  more  till  at  last  it  becomes 
vertical  or  perpendicular  to  the  horizon  in  two  points,  or  rather  linear 
spaces,  which  are  known  as  the  north  and  south  magnetic  poles.  These 
poles  differ  from  the  poles  of  the  earth's  rotation— the  north,  as  determined 
by  Sir  J.  Ross,  being  in  70°  N.  lat.  and  97°  W.  long.  ;  and  the  south  in 
75°  5'  S.  lat.  and  154°  8'  E.  long. 

Magnetism. — Literally,  the  attractive  and  repulsive  power  of  the  natural 
magnet  or  loadstone  ;  generally,  that  peculiar  property  possessed  by 
many  mineral  bodies  and  by  the  whole  mass  of  the  earth  itself,  by  which, 
under  certain  circumstances,  they  mutually  attract  and  repel  one  another, 
according  to  determinate  laws.  "  Very  delicate  experiments  have  shown 
that  all  bodies  are  more  or  less  susceptible  of  magnetism.  Many  of  the 
gems  give  signs  of  it ;  titanium  and  nickel  always  possess  the  properties  of 
attraction  and  repulsion  ;  but  the  magnetic  agency  is  most  powerfully  de- 
veloped in  iron,  and  in  that  particular  ore  of  iron  called  loadstone  or 
magnetite.  A  metal  is  often  susceptible  of  magnetism  if  it  contain  only 
the  130,000th  part  of  its  weight  of  iron — a  quantity  too  small  to  be 
detected  by  any  chemical  test.  One  of  the  most  distinguishing  tests  of 
magnetism  is  polarity,  or  the  property  a  magnet  possesses,  when  freely 
suspended,  of  spontaneously  pointing  nearly  north  and  south,  and  always  re- 
turning to  that  position  after  being  disturbed.  Inditction  is  the  power  which 
a  magnet  possesses  of  exciting  temporary  or  permanent  magnetism  in  such 
bodies  in  its  vicinity  as  are  capable  of  receiving  it.  By  this  property  the 
mere  approach  of  a  magnet  renders  iron  or  steel  magnetic — the  more 
powerfully,  the  less  the  distance.  Iron  acquires  magnetism  more  readily 
than  steel,  yet  it  loses  it  as  quickly  on  the  removal  of  the  magnet,  whereas 
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the  steel  is  impressed  with  a  lasting  polarity.  There  can  hardly  be  a  doubt 
but  that  all  the  phenomena  of  magnetism,  like  those  of  electricity,  may  be 
explained  on  the  hypothesis  of  one  ethereal  fluid,  which  is  condensed  or 
redundant  in  the  positive  pole,  and  deficient  in  the  negative." — {Mrs 
Somerville,  as  abridged  by  Dr  Humble).  While  there  can  be  little  doubt 
of  the  identity  of  magnetism  with  electricity  (since  magnets  can  be  made 
to  exhibit  all  the  phenomena  of  electrical  machines),  still  it  must  be  re- 
garded in  great  measure  as  one  of  those  unseen  existences  which  are  only 
known  by  their  effects.  Terrestrial  magnetism,  which  pervades  the  whole 
earth,  and  with  which  geologists  have  most  to  do,  is  a  subject  of  extreme 
complicity ;  and  though  often  called  in  by  the  theorist  to  aid  him  in  his 
views  respecting  crystallisation,  cleavage,  jointing,  and  other  phenomena, 
it  must  be  fairly  admitted  that  science  is  not  yet  in  a  position  to  point  out 
either  the  extent  of  its  results  or  its  precise  mode  of  working. 

Magnetite. —Known  also  as  magnetic  iron,  oxidulaied  iron,  and  octa- 
hedral iron-ore,  consists  of  about  69  iron  peroxide,  with  31  iron  protoxide. 
It  occurs  largely  in  the  igneous  and  metamorphic  rocks,  either  in  distinct 
crystals,  disseminated  through  the  mass,  or  more  frequently  in  compact 
beds,  forming,  as  in  Norway,  Sweden,  and  Russia,  a  most  important  ore  of 
iron.  It  rarely  appears  in  veins  ;  and  the  largest  known  masses  are  situ- 
ated in  the  northern  parts  of  the  globe — Scandinavia,  Russia,  Siberia,  and 
North  America. 

Mailed  (Fr.  maille,  a  coat  of  armour). — Having  the  body  protected  by  a 
coat  or  covering  of  scales,  bony-plates,  or  other  hard  substance;  e.g.,  the 
Armadillo,  Glyptodon,  &c. 

MdlacMte. — The  green  carbonate  of  copper,  consisting  of  71.8  copper 
protoxide,  20  carbonic  acid,  and  8. 2  water,  and  deriving  its  name,  it  is  said, 
from  the  Greek,  malache,  the  marsh-mallow,  in  allusion  to  its  colour.  As 
an  ore  of  copper,  malachite  occurs  either  foliated,  fibrous,  compact,  or 
earthy  ;  and  usually  in  reniform,  concretionary,  or  stalactitiform  masses. 
The  copper  mines  of  Siberia  and  the  Ural  furnish  the  finest  specimens, 
which,  when  cut  and  polished,  are  highly  prized  for  ornamental  pui-poses. 
Malachite  seems,  in  many  instances,  to  be  a  recent  production,  caused  by 
the  action  of  the  water  and  carbonic  acid  of  the  atmosphere  on  other  copper 
ores. 

Maldcolite. — Known  also  as  Sahlite  ;  a  variety  of  augite  of  various  shades 
of  green,  and  of  a  vitreous  or  sub-pearly  lustre. 

Malac61ogy  (Gr.  malakos,  soft,  and  logos,  discourse). — The  science  which 
treats  of  the  mollusca — a  term  occasionally  substituted  for  that  of  Concho- 
logy,  as  referring  more  immediately  to  the  structure  and  functions  of  the 
animals,  many  of  which  are  shell-less  ;  while  Conchology  relates,  on  the 
other  hand,  more  especially  to  the  shell  or  mere  external  covering  {concha, 
a  shell)  of  those  orders  so  provided. 

Malacopterygii  (Gr.  malakos,  soft,  and  pierygion,  winglet  or  fin). — One 
of  Cuvier's  primary  divisions  of  Osseous  Fishes,  in  which  the  fins  are  all  soft 
or  jointed.  It  is  farther  subdivided,  according  to  the  position  or  absence 
of  the  ventral  fin,  into — 1 .  M.  abdominales,  in  which  the  ventral  fins  are 
attached  to  the  abdomen  behind  the  pectorals  (chiefly  fresh- water  species) ; 
2.  M.  sub-brachiati,  in  which  the  ventral  fins  are  brought  forward  under 
the  pectorals  (chiefly  marine  fishes) ;  and,  3.  M.  apoda,  in  which  the  ventral 
fins  are  always  wanting,  and  not  unfrequently  the  pectoral  also. 

Malleable,  Malleability  (Lat.  malleus,  a  hammer). — A  property  of  many 
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metals,  by  which  they  are  capable  of  being  beaten  out  into  thin  plates  or 
leaves  by  the  hammer.     Gold,  silver,  iron,  copper,  &c.,  are  malleahle. 

Malldtus  (Gr.  mallos,  a  lock  of  wool). — The  capelan,  a  small,  soft-finned 
fish  (whence  the  name)  rather  larger  than  a  sprat,  which  inhabits  the  banks 
of  Newfoundland,  and  other  parts  of  the  coasts  of  northern  seas.  Fossil 
specimens  occur  in  nodules  of  indurated  clay-marl  on  the  coast  of  Green- 
land ;  but  these  are  of  very  recent  date,  and,  it  may  be  said,  still  in  the 
progress  of  formation. 

Malm-Rock. — A  local  term  for  a  calcareous  sandstone  which  forms  por- 
tions of  the  Ujii^er  Greensand  in  the  counties  of  Surrey  and  Sussex.  It  is 
known  also  as  "fire- stone." 

Maltha. — A  term  occasionally  applied  to  slaggy  mineral  pitch,  as  distinct 
from  fluid  petroleum  on  the  one  hand,  and  from  solid  asphalt  on  the  other. 

Mdmmals,  Mammdlia  (Lat.  mamma,  a  teat  or  pap). — The  general  term 
for  all  animals  that  give  suck  to  their  young.  They  constitute  the  first  or 
highest  class  of  Vertebrata,  and  are  usually  divided  into  Placentalia  and 
Implacentalia — the  former  being  those  that  are  nourished  previous  to  birth 
by  a  uterine  network  of  blood-vessels  called  the  placenta,  and  do  not  come 
into  the  world  until  they  are  provided  with  all  their  organs ;  the  latter, 
those  that  are  non-placental,  or  have  no  attachment  to  the  uterus,  and  are 
brought  forth  in  an  imperfect  state — the  young  being  received  into  an  ex- 
ternal pouch  {marsu2num),  and  there  nourished  till  their  organs  are  matured. 
The  non-placentals  are  comparatively  few  in  number,  are  chiefly  confined 
to  the  Australasian  continent,  and  are  regarded  as  lower  in  the  scale  of  being 
than  the  placentals.  Remains  of  marsupial  mammals  have  been  found  in 
the  triassic  and  oolitic  rocks  ;  the  higher  orders  not  till  the  Chalk  and  Ter- 
tiaries. — See  tabulations,   "Animal  Scheme." 

Mdmmifers  (Lat.  mamma)  a  breast,  and /ero,  I  bear). — Literally  "breast- 
bearing  animals,"  or  those  which  give  suck  to  their  young.  Same  as  mam- 
onals  and  mammalia. 

Mdmmillary,  Mammillated  (Lat.  mamilla,  little  pap). — Applied  to  sur- 
faces covered  with  pap-Uke  excrescences  or  concretions,  as  some  magnesian 
limestones  studded  with  rounded  projections. — See  Botryoidal. 

Mammotli  (Tartar). — The  great  fossil  elephant  of  Siberia ;  the  Elephaspri- 
inigenius  of  scientific  authors.  Remains  of  the  mammoth  are  found  abun- 
dantly in  many  of  the  post-pliocene  or  Upper  Tertiary  deposits  of  northern 
Asia  and  Europe — the  range  of  the  animal  being  apparently  between  the 
40th  and  70th  parallels  of  latitude,  and  its  metropolis,  according  to  Pro- 
fessor Owen,  "  the  northern  extreme  of  the  temperate  zone."  The  mam- 
moth differs  from  existing  elephants  chiefly  in  its  greater  size,  its  dentition, 
which  was  fitted  for  milling  coarser  and  less  succulent  vegetation,  its  im- 
mense recurved  tusks,  and  its  dense  covering  of  shaggy  hair,  which  fitted  it 
for  a  cold  and  rigorous  climate.  Whole  drifts  of  its  tusks  and  bones  are 
found  in  the  northern  ocean,  and  in  the  tundras  and  river-gravels  of  Siberia 
( Von  Wrangell) ;  and  scattered  tusks  and  bones  are  frequent  in  all  the  an- 
cient alluvia  of  Northern  Europe  and  the  British  Islands  {Owen's  Fossil 
Mammals). 

Mandtidse  (Lat.  manatns,  the  sea-cow).—  The  Sirenia  of  some  system. 
atists ;  a  family  of  aquatic  herbivorous  mammals,  including  the  manatee, 
dugong,  &c.  Remains  apparently  of  this  family  are  occasionally  found  in 
pleistocene  and  ancient  estuary-deposits. 

Mdngauese  (Lat. ) — A  hard,  brittle,  greyish- white  metal  (somewhat  re- 
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sembling  iron)  discovered  by  Gahn  in  the  black  oxide  of  manganese  of 
commerce.  Its  specific  gravity  is  about  8.  ;  it  is  fused  with  great  difficulty, 
but  is  readily  oxidised.  In  an  oxidised  state  manganese  is  abundant  in  the 
mineral  kingdom,  and  traces  of  it  have  been  found  in  the  ashes  of  plants, 
and  in  mineral  waters.  The  ores  of  manganese  are  erected  by  some  miner- 
alogists into  a  separate  family,  including  such  genera  as  mancjanite,  or  the 
grey  oxide  ;  wad,  or  the  earthy  protoxide  ;  ctipreous  manganese ;  pyrolusite, 
or  the  dark  peroxide ;  psilomelane,  a  compound  of  the  peroxide  and  baryta ; 
Hausmannite,  Brauniie,  kc. — all  described  under  their  separate  heads. 
The  ores  of  manganese  are  largely  used  in  the  arts  ;  as  in  glass-making  ; 
in  pottery  painting  and  glazing ;  in  painting  glass  and  enamel ;  in  the  pro- 
duction of  oxygen,  chlorine,  and  chloride  of  lime  ;  and  occasionally  for  an 
admixture  for  improving  the  make  of  iron  and  steel. 

Mdnganite. — Grey  oxide  of  manganese,  consisting,  according  to  Turner, 
of  62.72  manganese,  27.18  oxygen,  and  10.10  water.  It  occurs  in  veins  in 
gneiss  and  other  crystalline  rocks,  either  in  groups  of  prismatic  crystals, 
or  in  radiating  and  columnar  aggregates. 

Mantellia. — Considering  the  fossil  cycadeoidea  of  the  Isle  of  Portland  as 
a  peculiar  type,  M.  Brongniart  has  referred  them  to  a  new  genus  under  the 
name  of  Mantellia,  in  honour  of  the  late  Dr  ManteU.  These  stems  ai'e  of 
a  sub-cylindrical  shape,  covered  with  rhomboidal  leaf-scars,  which  are 
widest  transversely,  and  are  from  one  to  two  feet  in  height,  and  from  one 
to  three  in  circumference.  They  are  termed  "  Crows'  nests"  by  the  quarry- 
men,  who  regard  them  as  the  nests  of  the  former  inhabitants  of  the  now 
petrified  forests  of  the  Oolite. 

Harble  (Lat.  marmor-). — Any  rock  susceptible  of  a  fine  polish  is  termed 
"marble"  by  the  stone-cutters;  hence  we  hear  of  PoHsoy  marble,  which 
is  a  true  serpentine  ;  of  Sicilian  marble,  which  is  often  a  brecciated  lava, 
and  so  forth.  The  term,  however,  should  be,  and  is,  restricted  by  geolo- 
gists to  limestones  capable  of  receiving  a  polish,  and  frequently  exhibiting 
a  variety  of  colours.  We  have  thus  uni-coloured  marbles,  such  as  pure  blacks 
or  whites ;  and  particoloured  varieties,  deriving  their  shades  from  acci- 
dental minerals,  from  metallic  oxides  giving  them  a  veined  and  clouded 
appearance,  or  from  shells,  encrinites,  corals,  and  other  organisms  which 
impart  a  variety  of  "  figure  "  as  weU  as  of  hue.  Every  country  has  its  own 
peculiar  marbles,  and  almost  every  age  has  had  its  own  whims  and  fancies 
for  certain  varieties.  The  following  are  a  few  of  the  most  esteemed  varie- 
ties, ancient  and  modern  : — Carrara,  pure  white,  crystalline,  and  semi- 
transparent  ;  highly  esteemed  for  statuary  purposes.  Parian,  of  a  waxy 
cream-colour,  also  crystalline,  and  employed  in  statuary.  Qiallo-antico, 
yellow  and  mixed  with  a  small  proportion  of  hydrate  of  iron ;  used  for 
ornamental  purposes.  Rosso-antico,  a  deep  blood-red,  less  or  more  veined. 
Mandelalo,  a  light  red,  veined,  and  clouded,  Verde-antique,  a  cloudy 
green  mixed  with  serpentine.  Cipolin,  a  mixture  of  talcose  schist  with 
white  saccharoidal  marble.  Liimackello  or  fire-marble,  a  dark-brown  variety, 
having  brilliant  chatoyant  reflections  which  it  owes  to  the  nacreous  matter 
of  enclosed  shells,  Blach  marbles,  like  those  of  Derbyshire  and  Kilkenny, 
deriving  their  dark  colours  from  bitumen.  Encrinal  marbles,  like  those  of 
Derbyshire  and  other  carboniferous  districts,  deriving  their  "figure"  from 
the  stems  and  joints  of  encrinites.  Shell  marbles,  like  those  of  Purbeck 
and  Petworth  in  Dorset  and  Sussex,  receiving  their  "figure"  from  the 
enclosed  shells  of  various  moUusca. 
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Margarite  (Gr.  margarites,  a  pearl). — One  of  tlie  Mica  family;  known 
also  as  2Jeccrl-'mica,  or  hemiprismatic  pearl-mica.  A  pearly-grey  mineral 
generally  occurring  with  chlorite  in  scaly  irregular  masses,  and  rarely  crys- 
tallised in  six-sided  tables. 

Marl  (Sax.) — Any  soft  admixture  of  clay  and  lime  is  termed  a  marl — 
''clay-marl"  when  the  clay  predominates  ;  "marl-clay"  when  the  lime  is 
most  abundant ;  and  ''shell-marl"  when  it  contains  fresh- water  shells,  as 
the  lymnea,  paludina,  &c.  In  geological  nomenclature  we  have  "  chalk- 
marls,"  "  lias  marlstone,"  and  other  appropriate  enough  terms  ;  but  occa- 
sionally the  word  is  used  to  designate  soft  friable  clays  with  which  not  a 
particle  of  lime  is  intermingled.  For  Variegated  Marls  or  Keuper,  see 
Tkiassic  System. 

Marlstone. — In  geological  classification,  the  middle  member  of  the  Lias 
formation,  ranging  in  the  eastern  counties  of  England  (York,  Lincolnshire, 
&c.)  from  100  to  150  feet  in  thickness,  and  consisting  of  arenaceous  shales, 
laminated  sandy  limestones,  and  several  bands  of  stratified  and  nodular 
limestone,  the  whole  series  being  peculiarly  rich  in  fossils — shells,  corals, 
Crustacea,  and  fishes.  "  The  marlstone  beds,"  says  Phillips,  "  are  in  fact 
the  first  term  of  the  oolitic  deposits,  interpolated  among  the  last  terms  of 
the  lias ;  and  according  as  the  clay  above  them  is  attenuated  or  developed, 
they  may  be  ranked  with  the  oolite  or  lias  formation." 

Marmolite  (Gr.  marmaros,  shining  like  marble,  and  litlios). — A  variety 
of  foliated  serpentine,  of  a  pale-green,  yellow,  or  light-grey  colour. 

Marsupialia,  Marsupiita(Lat.  marsupium,  a  pouch  or  purse). — Literally 
"pouched  animals  ; "  an  order  of  mammalia  having  a  sack  or  pouch  under 
the  belly,  in  which  they  cany  their  young,  as  the  kangaroo,  wombat,  and 
opossum.  They  are  sometimes  termed  ovo-viviparous  mammals,  as  being 
intermediate  between  the  viviparous  mammals  and  the  oviparous  birds 
and  reptiles.  For  the  same  reason  they  are  classed  as  implacentalia,  in 
contradistinction  to  the  true  placental  animals — the  pouch-like  apparatus 
for  their  imperfect  young  being  a  sort  of  extra-uterine  gestation.  Mar- 
supial remains  occur  in  the  oolite  and  trias  {amphitherium,  phaskalotheHum, 
&c. ),  and,  according  to  American  authority,  even  in  the  Permian  (dronia- 
therium),  thus  making  them  the  earliest  mammiferous  creatures  with 
which  palaeontologists  are  yet  acquainted. — See  tabulations,  "Animal 
Scheme." 

M^rsupite  (Lat.  marsupium,  a  purse). — A  genus  of  free-floating  crinoidea 
found  in  the  Chalk  formation  ;  having  a  bag-like  shape  when  closed  ;  and 
often  known  by  the  quarrymen's  term  "  cluster-stones." — See  Crinoidea. 

Mdssicot. — Yellow  protoxide  of  lead.  The  dross  that  forms  on  melted 
lead  exposed  to  a  current  of  air,  and  roasted  till  it  acquires  a  uniform  yellow 
colour.     Used  as  a  pigment. 

Massospoiid:^lus  (Gr.  massmi,  longer,  and  spoiidylos,  a  vertebra). — A 
provisional  genus  of  huge  fossil  saurians,  occurring  in  the  Triassic  sand- 
stones of  South  Africa  ;  and  so  named  by  Professor  Owen  from  the  length 
of  their  vertebrjB,  the  only  remains  yet  discovered. 

Mdstodon  (Gr.  mastos^  nipple,  and  odous,  tooth).— A  genus  of  Tertiary  and 
Post-Tertiary  elephantine  mammals  ;  so  called  from  the  nipple-like  protu- 
berances on  the  grinding-surfaces  of  their  molar  teeth.  According  to 
Falconer,  who  separates  the  Mastodons  from  the  true  Elephants,  the  genus 
includes  "  all  the  elephantoid  species  which  have  the  crowns  of  the  molars 
comparatively  simple,  and  uniformly  divided  into  two  sub-equal  divisions 
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y  a  longitudinal  line  or  cleft  ;  the  ridges  limited  in  number,  each  with 

wer  mammillary  eminences,  and  invariably  more  or  less  concave  across ; 

10  enamel  thick,  and  in  conical  or  compressed  points;  and  the  valleys 

^■tween  the  ridges  deep  and  empty,  or  with  but  a  sparing  quantity  of 
cement."  The  same  authority  divides  the  genus  into  two  sub-genera 
(Trilophodoji  and  Tetralophodon),  and  enumerates  upwards  of  a  dozen 
species,  which  seem  to  have  had  a  truly  cosmopolitan  range  during  the 
Pliocene  and  Post-pliocene  periods. — See  Geological  Journal,  vol.  xiii. 

Mastodonsdums  (Gr.  mastos,  a  nipple,  odous,  tooth,  and  sauros,  lizard), 
provisional  genus  of  saurian  reptiles  occurring  in  triassic  strata,  and 

•called  from  the  peculiar  form  of  their  teeth — the  only  portion  of  their 
"remains  yet  discovered.  Regarded  by  Owen  as  the  same  with  Labyrinth- 
ODON,  which  see. 

Mdtinal  (Lat.) — Appertaining  to  the  morning  ;  the  third  of  the  fifteen 
series  into  which  Professor  Rogers  subdivides  the  Palaeozoic  strata  of  the 
Appalachian  Chain — the  "  Morning  "  of  the  North  American  palaeozoics, 
and  the  equivalents  apparently  of  our  Upper  Cambrians. — See  Paleozoic 
Formations. 

Matrix  (Lat.,  the  womb). — The  rock  or  main  substance  in  which  any 
accidental  crystal,  mineral,  or  fossil  is  imbedded,  is  said  to  be  the  matrix 
of  that  mineral  or  fossil. 

Meandrina  ( Lat. )  —  Brain-coral ;  madrepores  in  which  the  laminae 
assume  a  meandering  direction.  The  meandrinse  are  large  hemispherical 
corals  having  their  surfaces  covered  with  serpentine  ridges  and  depressions, 
resembling  the  convolutions  of  the  human  brain.  They  occur  abun- 
dantly in  modern  coral-reefs,  but  seem  not  to  be  represented  in  earlier 
formations. 

Medina  Sandstones.— An  important  group  of  North  American  Silurians 
which,  taken  in  conjunction  with  the  Oneida  Conglomerates,  are  believed  to 
be  the  representatives,  in  time,  of  the  Lower  Llandovery  rocks  of  England — 
that  is,  the  upper  portion  of  the  "  Lower  Silurian  "  division  of  Murchison. 

Meerschaum  (Ger.,  sea-scum  ;  sea- foam). — A  white,  light,  earthy  car- 
bonate of  magnesia  —  the  purer  sorts  consisting  of  50  silica,  25  mag- 
nesia, and  25  water.  It  occurs  among  the  serpentine  rocks  of  several 
countries,  but  that  used  for  the  bowls  of  tobacco-pipes  comes  chiefly 
from  Greece  and  Asia  Minor.  Being  capable  of  forming  a  paste  with 
water,  it  is  sometimes  spoken  of  as  "plastic  magnesia" — the  commoner 
sorts  being  used  in  the  manufacture  of  porcelain,  and  the  finer  (after 
undergoing  various  processes,  such  as  boiling  in  milk,  &c.)  in  the  making 
of  meerschaum  pipes. 

Megdceros  Hibemicus  (Gr.  mega,  great,  and  l-eras,  horn).— Literally, 
the  "great  antlered  deer  of  Ireland."  The  fossil  or  sub-fossil  gigantic 
deer  of  our  pleistocene  marls  and  peat-bogs,  often,  but  erroneously,  termed 
the  "  Irish  Elk."— See  Irish  Deer. 

Megaliclitliys  (Gr.  megaU,  great,  and  ichthys^  fish). — A  large  sauroidfish  of 
the  Carboniferous  period,  occurring  most  abundantly  in  the  lower  beds,  and 
characterised  by  its  smooth,  enamelled,  lozenge-shaped  scales.  The  scales, 
jaws,  and  imperfect  specimens  which  have  been  found  in  the  Coal-measures 
of  Fife  and  Mid- Lothian,  indicate  a  fish  of  great  size  ;  but  the  teeth  (which 
are  numerous,  sharp,  and  conical)  are  small  in  comparison  with  those  of 
holoptychius  and  rhizodus,  with  which  the  remains  of  megalichthys  are  often 
confounded. 
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Megalonyx  (Or.  megale,  great,  and  onyx,  claw). — A  huge  edentate  mam- 
mal, found  chiefly  in  the  upper  tertiaries  of  America,  and  so  called  from 
the  great  size  of  its  claw  or  unguical  bones,  the  largest  of  which  was  about 
seven  inches  long.  From  the  admirable  inductions  of  Cuvier  and  others, 
it  would  appear  that  the  Megalonyx  somewhat  resembled  the  Megatherium 
in  its  general  character,  configuration,  and  habits,  but  was  a  third  smaller 
than  that  colossal  animal. 

Megalosaurus  (Gr.  me(jali,grea,t,  and  sawros, lizard). — One  of  the  Dinosaurs, 
or  gigantic  land-saurians,  whose  teeth,  vertebrae,  femoral  and  other  bones 
occur  in  the  oolite  and  wealden  strata.  In  these  remains  the  character  of 
the  monitors  seems  blended  with  that  of  the  crocodiles  ;  and  judging  from 
its  decidedly  trenchant  teeth,  the  Megalosaur  was  highly  carnivorous, 
preying  in  all  likelihood  on  smaller  reptiles,  and  on  the  young  of  its  gigan- 
tic contemporaries,  the  iguanodon  and  hylseosaurus, 

Megaphytmn  (Gr,  mega,  great,  and  phyton,  a  shoot). — A  genus  of  Coal- 
measure  stems,  so  called  from  the  large  size  of  their  leaf-scars.  In  mega- 
phytum  the  stem  is  not  furrowed,  but  irregularly  dotted  or  rugose  ;  the 
leaf-scars  large,  horse-shoe  shaped,  and  arranged  on  each  side  the  stem  in 
vertical  rows.  AlUed  to  Bothrodendron  and  Ulodendron,  and  apparently 
coniferous. 

Megatherium  (Gr.  mega,  great,  and  therion,  beast). — A  huge  edentate 
mammal  whose  remains  occiir  abundantly  in  the  upper  tertiary  or  Pam- 
pean  deposits  of  South  America.  In  anatomical  structure  the  Mega- 
therium exhibits  features  intermediate  between  the  Sloths,  Armadilloes, 
and  Ant-eaters ;  for  while  in  its  skull  and  shoulders  it  resembles  the 
former,  its  legs  and  feet  present  an  admixture  of  the  characters  of  the 
latter.  Larger  than  the  largest  rhinoceros,  its  length  was  about  nine  or 
ten  feet ;  but  its  bones  were  proportionally  much  more  colossal  than  those 
either  of  the  rhinoceros  or  elephant.  The  structure  of  its  teeth  indicates 
herbivorous  habits,  and  its  powerfully-clawed  fore-feet  (about  a  yard  in 
length)  seem  admirably  formed  for  digging  up  the  succulent  roots  and 
luxuriant  herbage  which  would  then  adorn  the  fertile  surface  of  the 
virgin  Pampas. 

Meionite  (Gr.  meion,  less). — Prismatic-pjTamidal  felspar  ;  so  called  from 
its  terminating  pyramids  being  lov^er  than  those  of  similar  forms  in  the 
other  minerals.     Known  also  as  Weniei'ite  and  ScajJoUte,  which  see. 

Melanite  (Gr.  melas,  black). — A  variety  of  iron  garnet,  so  called  from 
its  black  colour;  and,  according  to  Klaproth,  consisting  of  35.5  silica, 
6  alumina,  26  iron  peroxide,  and  32.5  lime. — See  Garnet. 

Meldnterite  (Gr.  melas,  black). — The  mineralogical  term  for  the  native 
sulpluite  of  iron,  which  is  a  recent  production  from  the  decomposition  of 
iron  pyrites. 

Mellite  (Lat.  mel,  honey). — Honey-stone  ;  mellitate  of  alumina ;  a  rare 
mineral  of  a  honey-yellow  colour,  resinous  lustre,  and  more  or  less  tran- 
spareat,  occurring  in  connection  with  Tertiary  and  Cretaceous  lignites. 
According  to  Klaproth,  it  consists  of  46  mellic  acid,  16  alumina,  and  38 
water. 

Menilite.— A  variety  or  sub-species  of  opaline  quartz  occurring  in  com- 
pact kidney-shaped  nodules,  in  a  bed  of  adhesive  slate  at  Mont  Menil  near 
Paris  ;  hence  the  name.     It  is  sometimes  known  as  "  liver  opal,"  from  its 
brown  colour,  though  varying  shades  of  bluish-grey  are  not  uncommon. 
Mercury.— A  well-known  metal,  which  is  always  fluid  at  a  temperature 
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higher  than  —39° ;  and  hence,  from  its  mobility  and  silvery  lustre,  usually 
called  "  quicksilver"  At  temperatures  less  than  — 40°  it  becomes  solid,  and 
has  a  specific  gravity  of  1 5. 6  ;  vk^hen  fluid,  its  gravity  is  only  13.5;  vmder  the 
blowpipe  it  is  altogether  volatile,  or  leaves  a  slight  residuum  of  silver.  It 
occurs  in  rocks  of  all  ages,  but  is  rarely  found  in  a  state  of  native  purity — 
its  more  abundant  ores  being  cinnabar  or  bi-sulphuret  of  mercury  ;  native 
amalgam,  an  ore  consisting  of  silver  and  merciiry  ;  and  calomel,  or  chloride 
of  mercury.  The  best-known  mercury  mines  in  Europe  are  those  of  Idria 
in  Carniola,  and  Almaden  in  Spain.  At  Almaden  the  mercury  is  said  not 
to  form  veins,  but  to  have  impregnated  the  vertical  strata  of  quartzose 
sandstone  associated  with  carbonaceous  slates ;  and  in  the  Asturias  the 
mines  are  worked  in  coal  strata. 

Meridian  (Lat. )— Mid-day  ;  the  eighth  of  the  fifteen  series  into  which 
Professor  Rogers  subdivides  the  palaeozoic  strata  of  the  Appalachian  Chain 
—the  "Mid-day"  of  the  North  American  palaeozoics,  and  the  equivalents 
perhaps  of  our  lowermost  Devonians.— See  Paleozoic  Formations. 

Merycotherium  (Gr.  meryko,  I  nuninate,  and  therion,  beast). — A  huge 
ruminant  found  along  with  the  mammoth  and  rhinoceros  in  the  "drift" 
or  upper  tertiary  beds  of  Siberia,  and  having  affinity  to  the  existing 
Bactrian  camel. 

Meso—  (Gr.  mesos,  the  middle). — A  frequent  prefix  of  scientific  com- 
pounds, signifying  intermediate,  or  that  which  holds  a  middle  place 
between  others. 

Mesopithecus  (Gr.  mesos,  intermediate,  and  pithecos,  ape). — A  generic 
term  applied  by  Professor  Wagner  to  the  remains  of  a  quadrumane  dis- 
covered in  the  tertiary  formations  of  Greece,  and  regarded  by  him  as 
intermediate  between  the  long-armed  apes  {hylohates)  and  the  tailed 
monkeys  (sonnopitheciis). 

Mesotype  (Gr.  mesos,  intermediate,  and  ti/pos,  form). — Prismatic  Zeolite  ; 
a  silicate  of  soda  and  alumina  occurring  abundantly  in  trap-rocks,  and 
known  also  as  Nalrolite,  which  see. 

llesostylus. — The  generic  term  for  a  small  crustacean,  whose  cheliferous 
claws  or  pincers  occur  abundantly  in  the  Chalk  formation,  and  that  with- 
out any  vestige  of  carapace  or  body-crust.  From  this  circumstance,  as 
well  as  from  the  fact  of  the  right  claw  always  being  the  largest,  it  is  pre- 
sumed that  the  Mesostijlus  had  the  structure  and  habit  of  the  living  Hermit- 
crab  {Paijurus) — viz.,  an  abdomen  unprotected  by  a  calcareous  crust, 
which  it  thrust  for  shelter  into  the  shells  of  those  molluscs  with  which 
its  claws  are  now  found  associated. 

Mesoz6ic  (Gr.  mesos,  middle,  and  zo^,  life). — Tlie  great  division  of 
stratified  formations  holding  the  middle  forms  of  Life,  as  differing  from 
the  Palaeozoic  and  Cainozoic.  The  mesozoic  period  thus  embraces  the 
Triassic,  the  Oolitic,  and  Cretaceous  systems, 

Metam6rpMc  (Gr.  meta,  change,  and  morphS,  form). — Literally  "changed 
in  form  ; "  applied  to  rocks  and  rock-formations  which  seem  changed  from 
their  original  condition  by  some  external  or  internal  agency.  In  geological 
nomenclature  the  ci-ystalline  stratified  rocks — Gneiss,  Mica-schist,  Clay- 
slate,  &c.— are  termed  Metamorpldc,  and  erected  into  a  separate  system. 
Strictly  speaking,  "  metamorphic  "  appUes  to  the  power  or  force  causing 
the  change  ;  "  metamorphism,"  the  process  ;  and  "  metamorphosis,"  the 
result.  Hence  we  ought  to  speak  of  metamorphic  agency,  and  metamoi'- 
phosed  rocks.— See  Metamorphism. 
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MetamorpMc  System. — Althoug-h  the  rocks  of  every  formation  may  be, 
and  to  a  great  extent  often  are,  subjected  to  mineral  metamorphism,  still 
in  Geological  Classification  it  is  usual  to  restrict  the  term  "  Metamorjihic 
System"  to  those  crystalline  schists — Gneiss,  Quartz-rock,  Mica-schist,  and 
Clay-slate — which  underlie  all  the  fossiliferous  strata,  and  in  which  no 
trace  of  organic  remains  has  yet  been  detected.  In  grouping  these  schists 
it  is  often  difficult  to  draw  lines  of  distinction  between  them,  and  to  say 
where  the  one  ends  or  the  other  begins  ;  still,  on  the  whole,  it  may  be  re- 
ceived as  a  tiiith  that  Gneiss,  or  rocks  of  a  gneissic  character,  occupy  the 
lowest  position  in  the  metamorphic  system ;  that  these  (at  least  in  such 
typical  districts  as  the  Scottish  Highlands)  are  succeeded  by  a  zone  of 
quartzitic  compounds  ;  and  these  again  by  mica-schists,  which  graduate 
imperceptibly  into  the  chloritic  and  argillaceous  slates  that  cap  the  series, 
thus  : — 

4.  Clat-slate — chloritic  and  argillaceous  slates. 

3.  Mica-schist — micaceous,  talcose,  and  chloritic  schists, 

2.  Quartz-rock — qiiartzitic  compounds,  generally  thick-bedded. 

1.  Gneiss — gneiss-rock  and  granitoid  schists. 

The  rocks  composing  these  groups  are  less  or  more  indurated  and  crj^-stal- 
line,  have  their  lines  of  stratification  indistinct,  and  often  altogether  obli- 
terated, and,  as  sedimentary  strata,  have  evidently  imdergone  some  pecu- 
liar change  in  their  internal  structure.  This  change,  or  metamorphism, 
whether  produced  by  heat,  pressure,  or  chemical  agency,  has  conferred 
upon  them  the  term  of  Metamorphic  rocks ;  and  by  this  designation  they 
are  now  generally  known  among  geologists.  As  strata,  they  are  the  deepi- 
est  or  lowest  in  the  crust  of  the  earth,  and  are  therefore  regarded  as  Pri- 
mary or  first-formed.  They  are  also  known  as  Non-fossilifercus,  Azoic,  or 
Hypozoic  strata,  from  the  fact  that  no  distinct  traces  of  plants  or  animals 
have  yet  been  discovered  in  any  part  of  the  system. — See  tabulations, 
*' Geological  Scheme." 

Metam6rpliism  (Gr.  vieta,  change,  and  morphe,  form). — Literally  change 
of  form,  or  transformation.  That  change  of  structure  or  of  texture  which 
has  been  effected  on  many  rocks  by  the  agency  of  heat,  chemical  action, 
or  otherwise ;  as,  for  example,  when  chalk  is  converted  into  crystalline 
marble,  or  sandstone  into  jaspery  quartz-rock.  "  The  problem  of  meta- 
morphism," we  have  elsewhere  observed  {Advanced  Text- Book),  "is  alto- 
gether a  difficult  one,  and  one  involving  so  many  questions  in  the  obscurer 
departments  of  chemistry,  electricity,  and  crystallography,  that  geology 
must  rest  satisfied,  in  the  mean  time,  with  indicating  rather  than  defining 
the  nature  of  the  operative  causes.  The  most  obvious  and  general  of 
'  these  may  be  briefly  enumerated  : — 1.  Heat  by  contact,  as  when  any  igneous 
mass,  like  lava,  indurates,  crystallises,  or  otherwise  changes  the  strata 
over  or  through  which  it  passes  ;  2,  Heat  by  transmission,  conduction,  or 
absorption,  which  may  also  produce  metamorphism,  according  to  the  tem- 
perature of  the  heated  mass,  the  continuance  of  the  heat,  and  the  con- 
ducting powers  of  the  strata  affected ;  3.  Heat  by  permeation  of  hot  ivater, 
steam,  and  other  vapours,  all  of  which,  at  great  depths,  may  produce  vast 
changes  among  the  strata,  when  we  recollect  that  steam,  under  sufficient 
pressure,  may  acquire  the  temperature  of  molten  lava  ;  4.  Electric  and 
galvanic  currents  in  the  stratified  crust,  which  may,  as  the  experiments  of 
Mr  Fox  and  Mr  Hunt  suggest  (passing  galvanic  currents  through  masses 
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of  moistened  pottery-clay),  produce  cleavage  and  semi-crystalline  arrange- 
ment of  particles  ;  5.  Chemical  action  and  reaction,  which,  both  in  the 
dry  and  moist  way,  are  incessantly  producing  atomic  change,  and  all  the 
more  readily  when  aided  by  an  increasing  temperature  among  the  deeper- 
seated  strata ;  6.  Molecular  ccrraiigement  by  pressure  and  motion— o,  silent 
but  efficient  agent  of  change,  as  yet  little  understood,  but  capable  of  pro- 
ducing curious  alterations  in  internal  structure,  especially  when  accom- 
panied by  heat,  as  we  daily  see  in  the  manufacture  of  the  metals,  glass, 
and  earthenware.  Such  are  the  more  general  and  likely  causes  of  rock- 
metamorphism,  and  as  it  is  possible  that  several  of  them  maybe  operating 
at  the  same  time,  the  student  will  perceive  that  no  h3rpothesis  that  limits 
itself  to  any  one  agent  can  be  accepted  as  sufficient  and  satisfactory. 
Heat  and  chemical  action  and  pressure  are,  no  doubt,  the  chief  causes  of 
change,  and  by  them  we  can  readily  account  for  new  crystalline  arrange- 
ments in  semi-fused  masses,  for  ^fissures,  joints,  and  cleavage,  and  in  a  great 
measure  for  that  tlexuring  and  folding  of  the  stratified  laminae  known  as 
foliation.  And  if  to  these  we  add  electricity,  and  new  crystallographic 
and  molecular  arrangement  under  further  chemical  re-action,  we  call  in  a 
sufficiency  of  agency,  though  we  may  not  always  perceive  the  precise 
modes  of  action." 

Meteorite  (Gr.  meteor os,  raised  above  the  earth). — A  general  term  for  any 
stone  or  mineral  mass  which  has  fallen  through  the  atmosphere,  and 
which,  judging  from  its  composition  and  other  properties,  does  not  seem 
to  be  of  terrestrial  origin.  Meteorites  or  meteoric  stones  are  perhaps  better 
known  by  the  term  aerolites,  which  see. 

May  aria  (after  Von  Meyer). — A  small  lobster-like  crustacean,  having  its 
crust  highly  ornamented  with  minute  bead-like  tubercles,  and  occiu-ring 
for  the  most  part  in  the  clays  and  marly  beds  of  the  Chalk  formation. 

Mica  (Lat.  mico,  I  glisten). — A  mineral  well  known  from  its  metallic 
lustre,  and  divisibility  into  thin  glistening  plates  or  scales — these  ultimate 
laminae,  according  to  Haiiy,  being  only  ij^nufr  of  an  inch  thick  !  It  enters 
as  a  primary  constituent  into  granite,  gneiss,  mica-schist,  and  other  crystal- 
line rocks  ;  occurs  also  in  several  trappean  and  volcanic  products  ;  and  is 
sometimes  artificially  produced  on  the  walls  of  iron  and  copper  furnaces. 
As  a  secondary  product — derived  from  the  disintegration  of  the  granitic 
and  crystalline  rocks — it  occurs  in  many  sedimentary  strata,  as  shales  and 
sandstones,  giving  to  them  their  flaky  and  laminated  texture.  In  miner- 
alogy it  is  made  the  type  of  a  family,  which  includes  the  micas  proper, 
talc,  chlorite,  serpentine,  &c. — minerals  often  differing  more  in  aspect  than 
in  chemical  constitution.  The  typical  potash-mica  consists  of  silica,  alu- 
mina, iron-peroxide,  and  potash  ;  lithia-mica  has  less  alumina  with  lithia 
and  fluoric  acid  in  addition ;  in  magnesia-mica  the  alumina  becomes  still 
less,  and  is  replaced  by  magnesia  ;  while  in  pearl-mica  the  main  constitu- 
ents are  silica,  alumina,  iron -peroxide,  and  lime.  In  the  chloi~ites  the 
silica  becomes  less,  and  is  replaced  by  a  greater  per-centage  of  magnesia 
and  iron ;  while  in  the  softer  and  soapier  talcs  the  alumina  all  but  disappears, 
and  is  replaced  by  magnesia. 

Micdceous. — Applied  to  rocks  and  compounds  which  are  mainly  com- 
posed of  mica,  or  which  contain  mica  in  notable  proportion;  as  "mica- 
ceous schistus,"  "micaceous  sandstone,"  &c. 

Ittica-ScMst  (Gr.  schisma,  a  splitting). — A  metamorphic  foliated  rock 
composed  of  mica  and  quartz — the  two  ingredients  occurring  in  alternate 
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folia  with  greater  or  less  regularity.  It  is  also,  but  improperly,  known  as 
"mica-slate" — the  schistose  structure  of  Si  foliated  rock  being  very  dififer- 
ent  from  the  platy  cleavage  of  a  true  slate.  As  a  rock,  it  passes  through 
every  stage  of  metamorphosis  from  that  of  a  flaggy  schist  to  a  highly- 
crystalline  compound  almost  undistinguishable  from  gneiss.  As  a  Geolo- 
gical Group,  the  mica-schists  hold  an  intermediate  place  in  the  Meta- 
morphic  System  between  Gneiss  and  Clay-slate,  often  passing  into  chlo- 
ritic  slate,  and  being  associated  with  beds  of  quartzite,  serpentine,  and 
crystalline  limestone. 

Micrdster  (Gr.  mikron,  small,  and  astron,  star).— A  genus  of  Spatangidce 
abounding  in  the  Chalk,  and  so  termed  from  the  star-like  arrangement  of 
its  small  or  incomplete  ambulacral  furrows.  In  Micraster  the  case  is  some- 
what elongated,  heart-shaped,  and  wider  before  than  behind,  with  a 
sulcus  or  furrow  in  front.  "  The  shell  is  fragile  and  composed  of  large 
polygonal  plates;  the  tubercles  small  and  irregularly  distributed;  the 
spines  short.  The  mouth  is  transverse,  situated  anteriorly,  and  protected 
by  a  strong  projection  of  the  odd  inter- ambulacrum,  which  is  named  the 
lip.  The  vent  is  terminal,  and  placed  above  the  margin.  There  are  but 
four  ambulacra,  and  these  are  incomplete,  comparatively  of  small  extent, 
and  situated  in  deep  furrows." 

Microlestes  (Gr.  micros,  small,  and  lestes,  beast  of  prey).— The  generic 
term  applied  to  a  small  insectivorous  quadruped  whose  molar  teeth  and 
other  remains  were  discovered  in  1847  by  Dr  Plieninger  in  the  bone-breccia 
of  WUrtemberg — a  stratum  which  occurs  among  the  upper  beds  of  the 
Keuper,  and  occupying  nearly  the  same  place  in  the  triassic  system  as 
the  celebrated  "  bone-bed"  of  Aust  and  Axmouth. 

Microphyta,  Microphytes  (Gr.  micron,  small,  and  phyton,  plant). — Liter- 
ally "minute  vegetables;"  a  term  applied  to  those  microscopic  forms 
usually  known  as  Diatomace^,  and  which  at  one  time  were  confoimded 
with  the  Infusoria,  or  minute  forms  of  animal  life.  It  has  been  pro- 
posed by  Dr  Mantell  to  substitute  the  term  microphytal  for  that  of  infu- 
sorial, where  deposits  are  chiefly  of  vegetable  origin,  and  not  of  animal ;  as 
was  originally  supposed  by  Ehrenberg,  who  regarded  the  "polishing- 
slate"  of  Bilin,  the  "berg-mahl"  of  Tuscany,  and  the  "  Eichmond-earth" 
of  Virginia,  as  of  infusorial  origin. 

Microz6a  (Gr.  mikron,  small,  and  zoon,  animal). — A  convenient  term  to 
denote  minute  animal  organisms,  whose  forms  can  only  be  defined  by  the 
aid  of  the  microscope,  and  this  without  reference  to  their  exact  place  in 
zoological  classification.  The  contradistingniishing  term  to  microphyta, 
which  refers  to  minute  vegetable  organisms. 

SLillola. — A  genus  of  minute  foraminiferous  shells,  so  called  from  their 
occurring  in  myriads  in  certain  tertiary  strata.  The  miliolite  Limestone, 
which  belongs  to  the  "  calcaire  grossier"  group  of  the  Paris  basin,  is 
almost  entirely  made  up  of  these  many- chambered  microscopic  shells,  and 
is  the  principal  building-stone  employed  in  the  French  capital. 

Millepdra,  MiUeporidse  (Lat.  mille,  a  thousand,  andpora,  a  pore  or  pas- 
sage).— Literally  "Thousand-pore;"  a  genus  and  family  of  branching 
corals,  whose  cells  or  pores  are  minute,  distinct,  and  perpendicular  to  the 
sm-face,  giving  to  the  interior  a  finely  striated  fracture,  disposed  somewhat 
irregularly.     Species  of  Millepores  occur  fossil  from  the  Silurian  upwards. 

MiUstone  Grit. — A  groixp  of  the  English  carboniferous  system,  so  called 
from  its  hard  gritty  sandstones  being  extensively  used  for  millstones.     In 
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the  eastern  and  northern  counties  the  Millstone  Grit  immediately  under- 
lies the  true  Coal-measures,  and  passes  downwards  through  a  series  of 
'         thick-bedded  sandstones,  shales,  thin  coals,  and  calcareous  bands,  into  the 
Carboniferous  Limestone  below. 

Mimosites. — The  term  applied  to  fossil  seed-pods  apparently  belonging 
to  plants  of  the  Mimosa  family.     They  occur  in  the  London  Clay,  and  in 

Ither  tertiary  strata. 
Mine. — The  familiar  as  well  as  technical  term  for  any  system  of  subter- 
Einean  work  or  excavation  which  has  for  its  object  the  discovery  and  ex- 
raction  of  the  metallic  ores  or  other  mineral  produce,  as  coal,  rock-salt, 
«.— Mining,  the  art  or  systematic  management  of  a  mine  in  all  that  re- 
ntes to  winning,  draining,  ventilating,  and  the  like. 
Mineral. — Literally,  any  substance  obtained  from  the  Earth's  crust  by 
\ining  or  digging.  The  term,  however,  is  used  adjectively  as  well  as  sub- 
bantively  ;  hence  we  speak  of  the  "  mineral  kingdom"  in  contradistinc- 
tion to  the  animal  and  vegetable  kingdoms,  and  in  this  sense  it  is  equiva- 
lent to  inorganic  as.  contrasted  with  organic.  We  also  speak  of  "mineral 
oil"  in  contradistinction  to  animal  or  vegetable  oil;  and  of  '^ mineral 
green"  as  distinguished  from  vegetable  green.  Substantively  a  Mineral 
is  regarded  as  an  inorganic  substance,  the  product  of  chemical  or  physical 
forces,  in  contradistinction  to  substances  resulting  from  the  operations  of 
vitality ;  and  yet  coral-i-eefs  and  shell-beds,  peat-mosses  and  coal-seams, 
become  "minerals"  when  entering  into  the  composition  of  the  Earth's 
crust.  In  the  stricter  language  of  Mineralogy,  a  "mineral  species"  is  a 
substance  whose  form,  chemical  composition,  and  physical  properties,  are 
sufficiently  uniform  and  persistent  as  to  permit  of  identification,  as 
diamond,  rock-crystal,  garnet,  and  so  forth.  In  this  sense  also  Geologists 
speak  of  "simple  minerals" — meaning  thereby  the  primary  constituents  of 
rock-masses.  Thus  ordinary  granite,  as  a  compound  rock,  consists  of  the 
simple  minerals,  quartz,  felspar,  and  mica,  though,  chemically  speaking, 
each  of  these  is  composed  of  several  elementary  ingredients. 

Mineralisation.  —  The  process  of  converting  any  substance  into  a 
mineral ;  as  vegetable  matter  into  coal,  animal  fibre  into  adipocere,  or  a 
metal  into  an  oxide,  sulphuret,  or  other  ore.  Mineralisation  is  strictly 
dependent  on  chemical  changes,  brought  about  by  the  natural  action  and 
reaction  of  substances  one  upon  another,  when  placed  in  conditions 
favourable  to  such  reactions. 

Mineralogy. — Literally  "the  science  of  minerals;"  that  branch  of 
knowledge  which  investigates  the  qualities  of,  describes,  and  classifies  the 
various  mineral  substances  which  enter  into  the  composition  of  the  crust 
of  the  globe.  In  describing  and  classifying  minerals  we  may  be  guided 
either  by  their  chemical  composition,  by  their  crystallographic  forms,  or 
simply  by  their  physical  properties  of  colour,  lustre,  hardness,  fracture, 
and  so  forth;  hence  we  hear  of  the  "system"  of  this  author,  and  the 
"system"  of  that,  according  as  they  may  have  adopted  one  or  other  of 
these  methods  of  discrimination.  As  yet  the  science  of  Mineralogy,  not- 
withstanding the  sound  progress  which  has  been  made  of  recent  years,  is 
in  a  very  unsatisfactory  state^cumbered  by  synonymes,  overloaded  with 
subdivisions  into  so-called  "  species,"  and  devoid  of  that  unity  of  nomen- 
clature which  makes  the  terms  employed  express  a  portion  of  the  informa- 
tion attempted  to  be  conveyed. — See  Crystallography. 
Mineral  Caoutclionc. — Known  also  as  elaterite,  or  elastic  mineral  pitch  ; 
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a  variety  of  bitumen  resembling-  caoutchouc  in  elasticity  and  softness. — 
See  Elaterite, 

Mineral  Charcoal.  — This  term  is  usually  applied  to  those  silky  fibrous 
layers  of  charcoal,  which  are  interlaminated  in  beds  of  ordinary  bitumin- 
ous coal,  and  which  give  to  it  its  staining  or  blackening  properties. 
These  layers  seem  to  have  arisen  from  some  process  of  spontaneous  com- 
bustion during  the  mineralisation  of  the  vegetable  mass,  whereby  their 
volatile  products  have  been  expelled,  and  the  carbon  of  the  ligneous  fibre 
left  behind. 

Mineral  Tallow.  ^ — A  familiar  term  for  Hatchetine,  in  allusion  to  its  fatty 
or  spermaceti-like  appearance. — See  Hatchetine. 

Miocene  (Gr.  mein,  less,  and  kainos,  recent).- — Sir  Charles  Lyell's  term 
for  the  middle  tertiaries,  as  holding  a  less  per-centage  of  recent  shells  than 
the  pliocene  or  upper  tertiaries.  In  1830,  when  the  terms  were  intro- 
duced, the  per-centages  were,  pliocene,  35  to  50  ;  miocene,  17  ;  and  eocene, 
3^.  —See  Tertiary  System. 

Mocha  Stone. — A  variety  of  dendritic  or  moss-agate,  so  called  from  its 
being  found  in  abundance  near  Mocha  in  Arabia.  The  dendritic  lines  and 
patches,  being  of  a  dark  colour,  are  finely  shown  off  in  the  glassy  translu- 
cent matrix  of  the  Agate. — See  Agate. 

Modiola  (Lat.  modiolus,  a  small  measure). — A  genus  of  bivalves  belong- 
ing to  the  family  Mytilidse,  but  distingidshed  from  the  mussels  by  their 
habit  of  burrowing  or  spinning  a  nest.  The  living  species  are  chiefly  tropi- 
cal ;  the  fossil  occur  in  all  formations  from  the  Silurian  (?)  upwards.  The 
name  has  reference  to  the  shape  of  the  shell,  which  is  oblong  and  inflated 
in  front. 

Molar  (Lat.  mola,  a  mill). — The  molar  or  grinding-teeth  of  mammals 
so  termed  from  their  function  of  milling  or  grinding  the  food  befoi'e  it  is 
fit  to  be  swallowed.  The  shape  of  the  molars  differs  in  the  different  tribes 
of  animals  according  to  the  nature  of  the  food  they  consume,  and  the 
kind  of  work  they  have  accordingly  to  perform.  Thus  in  the  carnivorous 
or  flesh-feeding  tribes  they  are  raised  into  sharp  prongs,  and  often  ser- 
rated edges,  for  cutting ;  in  the  insectivora  they  are  furnished  with 
rounded  tubercles  for  bruising  and  pounding ;  and  in  the  graminivorous 
and  herbivorous  races  they  have  flattened  sm-faces  more  or  less  rough  for 
the  purpose  of  simply  grinding  or  milling.  These  distinctions  afford 
important  aid  to  the  discriminations  of  the  palaeontologist. — See  Odonto- 
logy. 

Mola88e(Lat.  mollis,  soft). — A  provincial  term  for  those  soft  arenaceous 
beds  which  constitute  the  middle  tertiaries  of  Switzerland.  This  deposit, 
occasionally  alternating  with  lignite,  but  generally  composed  of  loose 
greenish  sand,  is  thickly  developed  in  the  great  Swiss  valley,  and  spreads 
also  over  large  tracts  in  France,  overlying  the  other  and  better-known 
tei'tiaries.     It  is  partly  marine,  and  partly  of  fresh- water  origin. 

Molecular  Attraction. — In  Natural  Philosophy,  that  force  or  attraction 
by  which  the  particles  or  molecules  of  bodies  are  kept  together  eri  masse,  as 
distinguished  from  the  attraction  or  force  of  gravitation.  "  According  to 
the  molecular  theory,"  says  Hoblyn,  "all  bodies  are  viewed  as  aggregates 
of  minute  particles  or  molecules,  and  are  formed  by  the  attractive  and 
repulsive  forces  acting  on  these  molecules  at  immeasurably  small  dis- 
tances." 

Molecule  (diminutive  of  7noles,  amass).— Any  minute  particle  of  matter; 
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the  ultimate  visible  particles  of  which  any  body  or  mass  is  composed,  are 
usually  termed  molecules. 

Mollusca  (Lat.  mollis,  soft). — One  of  Cuvier's  grand  divisions  of  the  Ani- 
mal Kingdom,  including  all  the  "  shell-fish"  proper,  and  having  reference 
to  the  circumstance  that  these  creatures  have  soft  bodies,  unsupported  by 
any  internal  or  tegumentary  framework  of  sufficient  density  to  merit  the 
name  of  skeleton.  The  term  has  been  much  objected  to,  but  the  words 
mollusc,  mollusca,  and  molluscous,  are  now  too  thoroughly  incoi"porated 
with  the  language  of  zoology  and  paleontology  to  be  readily  abandoned. 
Since  Cuvier's  time  the  meaning  of  the  term  has  undergone  some  modifica- 
tion, and  it  is  now  common  to  speak  of  the  Mollusca  and  the  Mollus- 
COIDA— the  former  embracing  the  "shell-fish"  proper;  the  latter,  those 
which  have  only  coriaceous  or  horny  integuments  :  thus — 

/Cephalopoda — cuttle-fish,  calamary,  nautilus. 
I  Pteropoda — hyalsea,  clio. 
Mollusca.  j  Gasteropoda — snails,  slugs,  whelks,  cowries. 
I  Acephala— oysters,  mussels,  ship  worms, 
'  Brachiopoda — terebratula,  lingula. 
■^  ,  f  Tunicata — biphora,  simple  and  compound  ascideans. 

*  (  Polyzoa  or  Bryozoa — plumatella,  flustra,  eschara. 

The  shells  and  frameworks  of  most  of  the  mollusca  being  calcareous  and 
readily  preserved,  and  each  family  having  its  own  habitat  as  to  depth, 
nature  of  sea-bottom,  and  the  like,  their  remains  become  important  aids 
to  the  geologist  in  the  solution  of  his  problems. — See  tabulations,  "Animal 
Scheme." 

Molluskite. — A  dark-brown  carbonaceous  substance  occurring  in  shelly 
marbles,  and  originating  from  the  mineral  transmutation  of  the  soft  bodies 
of  the  mollusca.  Speaking  of  the  Sussex  marble,  which  is  chiefly  composed 
of  paludinaj  (river-snails),  Dr  Mantell  observes — "  Those  shells  which  were 
empty  at  the  period  of  their  becoming  imbedded  had  their  cavities  filled 
with  mud,  silt,  or  other  detritus,  which  has  subsequently  hardened  into 
clay,  marl,  limestone,  &c.  ;  but  those  which  contained  the  gelatinous  bodies 
of  the  snails  are  occupied  by  a  mass  consisting  of  carbon  and  a  large  pro- 
portion of  phosphate  of  lime.  In  the  polished  sections  of  the  marble,  this 
carbonaceous  animal  matter  often  appears  in  black  or  dark-brown  spots 
and  veins ;  and  the  most  beautiful  slabs  owe  their  variegated  appearance 
to  the  contrast  produced  by  the  molluskite  with  the  white  calcareous  spar." 

Molybdenite. — Sulphuret  of  molybdenum;  molybdena-glance ;  an  ore 
found  in  various  rocks,  as  granite,  gneiss,  and  chlorite  slate,  and  in  veins 
with  tin  and  other  ores.  It  much  resembles  graphite,  but  is  readily  distin- 
guished by  its  streak,  lustre,  and  action  before  the  blowpipe.  It  is  used 
for  preparing  a  blue  pigment  for  pottery  ware. 

Molybdenum  (Gr.  molyhdos,  lead). — A  very  rare  metal  discovered  by 
Hielm  in  1782,  of  a  whitish  colour,  brittle,  very  infusible,  and  having  a 
specific  gravity  of  8. 625.  It  derives  its  name  from  the  resemblance  of  the 
native  sulphuret  {molybdenite)  to  that  of  lead. 

Mon — ,  Mono —  (Gr.  monos,  single). — A  common  prefix  derived  from  the 
Greek,  and  signifying  singleness  or  unity  ;  as  mono-lith,  a  monument  com- 
posed of  a  single  stone  ;  mono-ceras,  having  one  horn ;  mono-cotyledonous, 
possessed  of  a  single  cotyledon  or  seed-lobe. 

Monad  (Gr.  monas,  an  atom). — The  smallest  of  all  visible  animalcules,  and 
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sometimes  spoken  of  as  constituting  "  the  ultimate  term  of  animality." 
According  to  Ehrenberg,  monads  have  an  average  diameter  of  not  more 
than  24,000th  of  an  inch,  so  that  500,000,000  of  them  might  be  contained 
in  a  single  drop  of  water. 

Monoclinal  (Gr.  monos,  single,  and  Mino,  I  bend). — Applied  to  strata 
that  dip  for  an  indefinite  or  unknown  length  in  one  direction,  and  which 
do  not  apparently  form  sides  of  ascertained  anticlines  or  synclines.  Mono- 
clinal strata  often  form  series  of  hills^ — the  abrupt  outcrops  constituting 
ridges  which  follow  each  other  like  the  teeth  of  a  saw. 

Monocotyledonous  (Gr.  monos,  one,  and  cotyledon,  seed-lobe). — A  grand 
division  of  the  vegetable  kingdom,  comprising  all  those  plants  whose  seeds 
have  only  one  lobe  or  seed-leaf.  They  are  endogenous  in  growth,  or  increase 
from  within  like  the  palms,  lilies,  grasses,  &c.,  and  are  characterised  by  a 
parallel  venation  of  the  leaves.^See  tabulations,  "  Vegetable  Scheme." 

Monogrdpsus  (Gr.  monos,  single,  and  grajjho,  I  write). — A  term  proposed 
by  Geinitz  to  embrace  all  those  graptolites  with  a  single  row  of  teeth-like 
cells,  as  rastrites,  graj^tolithus,  &c.,  which  see. 

Monolith  (Gr.  monos,  single,  alone,  and  lithos). — A  pillar,  obelisk,  or 
other  monument,  consisting  of  a  single  stone.  Many  of  the  Egyptian  monu- 
ments were  of  this  monolithic  character. 

Monomyaria  (Gr.  monos,  single,  and  mus,  a  muscle). — A  term  employed 
by  Lamarck  to  distinguish  those  bivalves  whose  shell  is  closed  by  a  single 
adductor  muscle,  in  contradistinction  to  the  dimyaria,  or  those  having  a 
second  adductor.  The  monomyaries  are  the  oysters,  aviculidse,  and  clam- 
shells. 

Monoprion  (Gr.  monos,  alone,  single,  and  pnon,  a  saw). — Barrande's 
term  for  the  common  graptolite,  its  toothleted  cells  being  arranged,  like 
the  teeth  of  a  saw,  all  on  one  side. 

Monte  Bolca,  near  Verona,  in  Italy ;  a  locality  celebrated  for  its  fossil 
fishes,  which  are  found  in  a  fissile,  cream-coloured  limestone  of  Upper  Ter- 
tiary age — the  deep-brown,  semi-bituminous  colour  of  the  organisms  con- 
trasting finely  with  the  lighter  hue  of  the  matrix.  According  to  Agassiz, 
the  species,  though  related  to  those  still  existing,  are  all  extinct ;  and  from 
the  immense  numbers  imbedded  in  so  limited  an  area,  it  is  conjectured  that 
the  limestone  had  been  erupted  as  a  calcareous  mud  by  volcanic  agency, 
and  thus  suddenly  suffocated  the  fishes  within  its  infiuence. 

Moonstone. — A  fine  variety  of  adularia  felspar,  so  called  from  the  pale- 
bluish  opalescence  it  exhibits  when  cut  en  cahochon.  The  rough  mineral  is 
said  to  constitute  the  famous  petuntse  or  vitrifying  ingredient  of  the  Chinese 
porcelain. 

Moraines. — The  name  given  in  Switzerland  to  the  longitudinal  mounds 
of  stony  detritus  which  occur  at  the  bases  and  along  the  edges  of  all  the 
great  glaciers.  The  formation  of  these  accumulations  is  thus  explained  by 
Professor  Agassiz  : — The  glaciers,  it  is  well  known,  are  contimially  moving 
downwards,  in  consequence,  probably,  of  the  introduction  of  water  into 
their  fissures,  which,  in  freezing,  expands  the  ice  ;  and  the  ice  being  thus 
loosened  or  detached  from  the  rocks  on  which  it  rests,  is  gi-adually  pressed 
forward  by  its  own  weight.  In  consecjuence  of  this  motion,  the  gravel  and 
fragments  of  rocks,  which  fall  upon  the  glaciers  from  the  sides  of  the  ad- 
jacent mountains,  are  accumulated  in  longitudinal  ridges  or  mo7-ame,s' as  the 
glacier  melts  away.  There  are  thus  two  sets  of  moraines,  viz.,  "lateral" 
and  "  terminal,"  the  former  flanking  the  margins  of  the  glacier  in  its  down- 
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ward  course  in  long  7iarrov)  spits,  the  latter  occurring  in  mounds  at  the  free 
edge  or  terminus  that  projects  into  the  valley  below.  As  the  terminus  ad- 
vances and  retreats  according  to  the  nature  of  the  seasons,  there  will  often 
be  several  terminal  moraines  ;  and  this  disposition  of  gravel-mounds  is  very 
observable  in  all  mountainous  regions,  either  now  or  during  former  epochs, 
the  theatres  of  glacial  phenomena. — See  Glacier. 

Mortar. — The  term  applied  by  builders  to  the  well-known  admixtiu*e  of 
slaked  lime  and  siliceous  sand,  with  which  they  cement  or  bind  together 
the  stones  and  bricks  of  their  buildings.  Like  other  hydrates  of  lime, 
mortar,  if  well  prepared,  "sets"  readily,  and  acquires  great  hardness  and 
durability. 

Mossesdurus. — A  gigantic  marine  reptile  of  the  Upper  Chalk,  apparently 
intermediate  between  the  monitors  and  iguanas ;  and  so  called  from  its 
being  first  found  in  the  Maestricht  beds.  The  jaw  of  the  Maestricht  ani- 
mal is  3  feet  9  inches  long,  and  the  entire  length  of  the  skeleton  is  estimated 
at  24  feet — the  head  being  thus  about  one-sixth  of  the  whole  length.  In 
this  respect  it  resembles  the  crocodiles  more  than  the  monitors ;  but  in  the 
shortness  of  the  tail  it  is  altogether  unlike  the  crocodiles  and  alligators. 
Its  extremities  are  imperfectly  known,  but  those  attributed  to  the  mosce- 
saurus  would  indicate  swimming  rather  than  progression  on  land  ;  hence 
the  inference  of  its  marine  nature. 

Moss  Agate. — A  variety  of  agate  which,  on  being  cut  and  polished,  ex- 
hibits numerous  minute  branchings  like  the  filaments  of  moss ;  hence  the 
name. — See  Agate. 

Mountain. — In  Physical  Greography,  any  portion  of  the  earth's  crust 
rising  considerably  above  the  surrounding  surface.  The  term  is  usually 
applied  to  heights  of  more  than  2000  feet,  all  beneath  that  amount 
being  regarded  as  hills,  and  when  of  inconsiderable  height,  as  hillocks.  A 
Moiintaiti- Chain  or  mountain-range  \?,  a  series  of  elevations  having  their 
bases  in  contact,  and  their  axis  continuous  over  a  considerable  extent  of 
country,  as  the  Grampians,  Urals,  Himalayas,  &c.  Their  summits  are 
distinguished  by  such  terms  as  cones  when  gradually  tapering  to  a  point ; 
domes,  when  more  massive  and  rounded ;  peahs^  when  abrupt  and  insu- 
lated ;  and  needles  or  aiguilles,  when  still  more  pointed  and  detached.  As 
mountain-ranges  exercise  very  decided  influences  on  the  natural  history 
of  the  globe,  and  as  they  extend  in  directions  more  or  less  definite,  various 
theories  have  been  advanced  to  account  for  their  upheaval,  their  paral- 
lelism and  geographical  connection,  and  also  to  determine  their  age  or 
relative  antiquity.  Thus,  as  their  central  masses  generally  consist  of 
igneous  rocks  which  have  been  protruded  from  below,  and  as  this  pro- 
truding force  must  have  acted  along  the  line  of  least  resistance,  the 
question  arises.  What  is  the  determining  cause  of  these  directions  ?  Ac- 
cording to  Elie  de  Beaumont,  every  system  of  mountains  occupies  a 
portion  of  a  great  circle  of  the  globe — the  cleft  being  more  easily  made  in 
that  than  in  any  other  direction  ;  and  he  shows  that  the  mountain-chains 
of  the  same  age  are  parallel  to  one  another,  even  when  in  opposite  hemi- 
spheres. Mr  Hopkins,  treating  the  subject  from  a  purely  mathematical 
point  of  view,  has  also  shown  that  when  the  upheaving  force  acts  on  a 
single  point,  the  lines  of  upheaval  must  radiate  from  that  point ;  hence 
lofty  central  movmtains  with  diverging  spurs.  He  also  shows  that  when 
the  expansive  force  acts  vmiformly  over  a  wide  area,  the  lines  of  greatest 
tension  or  upheaval  must  be  in  the  direction  either  of  the  length  or  breadth 
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of  the  area,  and  that  if  the  crust  yields  in  more  places  than  one,  the  fissures 
would  necessarily  be  parallel.  Proceeding  upon  these  views,  the  various 
mountains  of  the  world  have  been  so  far  arranged  into  "  Systems  ;  "  and 
their  relative  antiquities  determined  partly  by  these  means,  and  partly  by 
the  stratified  rocks  which  had  been  broken  through,  and  which  now  flank 
their  declivities.  Of  course  this  uniformity  of  system  has  been  consider- 
ably obscured,  if  not  modified,  by  subsequent  geological  changes  ;  and  we 
can  only  accept  such  generalisations  as  initiatory  steps  towards  the  eluci- 
dation of  one  of  the  most  important  problems  connected  with  the  history 
of  our  globe. 

Mountain  Blue  and  Mountain  Green.— Familiar  terms  for  the  blue  and 
green  carbonates  of  copper ;  the  epithet  "  mountain  "  being  at  one  time 
very  much  used  as  synonymous  with  "mineral.'' 

Mountain  Cork,  &c. — Asbestos,  as  it  occurs  in  veins  and  crevices,  often 
assumes  very  curious  appearances  ;  hence  the  light  elastic  variety  is 
known  as  viouniain-corJc ;  the  tough  variety  as  mountain-leather;  the 
woody  fibrous-looking  variety  as  mountain-wood  ;  and  when  it  occurs  in 
thin  papery  pieces,  it  is  known  as  mountain-paper.— ^qq  Asbestos. 

Mountain  Limestone. — An  early,  and  still  used,  term  for  the  Carboni- 
ferous Limestone,  from  its  being  frequently  thrown  up  in  thick  bluffs  or 
scars  on  the  flanks  of  such  hills  as  those  of  Yorkshire  and  Derbyshire  ; 
and  in  contradistinction  to  the  comparatively  low-l3dng  strata  of  the  Lias 
and  Oolite  limestones.— See  Carboniferous  System. 

Mountain-Soap. — A  variety  of  soapstone  or  silicate  of  magnesia  found 
in  the  Isle  of  Skye,  and  used  in  crayon  drawing. 

Mountain  Tallow.  —  Another  name  for  mineral  talloiv,  or  Hatchetine 
(which  see) ;  terms  which  include  several  waxy  or  tallow-like  mineral  sub- 
stances, concerning  whose  nature  and  origin  very  little  is  yet  known. 

Moya  (Span.) — A  term  applied  in  South  America  to  the  fetid  sulphurous 
mud  discharged  by  certain  volcanoes  ;  the  Koth  of  the  natives. 

Mudstone. — A  term  originally  applied  by  Sir  R.  Murchison  to  certa,in 
dark-grey,  fine-grained,  shivery  shales  of  the  Silurian  system  in  Wales, 
which,  on  being  exposed  to  the  atmosphere,  are  rapidly  decomposed  and 
converted  into  their  primitive  state  of  mud ;  but  now  extended  to  aU 
similar  shales  in  whatever  formation  they  may  occur. 

Muller's  Glass. — Another  name  for  glassy  opal,  or  hyalite,  which  see. 

MurcMsonia  (after  Sir  R.  Murchison). — An  elongated  spiral  shell, 
having  the  outer  lip  deeply  notched,  as  in  the  Pleurotomaria.  Of  Murchi- 
sonia  (family  Ilaliotidw)  about  fifty  species  have  been  enumerated,  and 
these  occur  in  the  Silurian,  Devonian,  Carboniferous,  and  Permian  forma- 
tions. 

MiircMsonite  (after  Sir  R.  Murchison).— A  golden  or  greyish-yellow 
variety  of  felspar  from  the  granite  of  Arran,  and  from  the  new  red  sand- 
stone conglomerate  of  Dawlish  in  Devonshire. 

Miiriacite  or  Muriazit.  —  A  term  usually  applied  to  the  crystalline 
varieties  of  anhydrous  sulphate  of  lime,  or  anhydrite,  which  also  occurs  in 
granular,  fibrous,  compact,  and  fibro-compact  masses. — See  Anhydrite. 

Muriate  (Lat.  muria,  brine). — Muriates  are  salts  formed  by  the  combin- 
ation of  muriatic  or  hydrochloric  acid  with  a  base,  as  muHate  of  soda, 
muriate  of  iron,  &c. 

Muridtic  Acid  {muria,  brine). — Known  also  as  hydrochlonc  acid;  an 
acid  consisting  of  chlorine  and  hydrogen,  and  occurring  abundantly  in  sea- 
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water,  in  combination  with  soda  and  magnesia — common  salt  being  a 
"  muriate  of  soda." 

TULxvdcilcite  {inuria,  brine,  bitterness;  and  ca^or,  lime). — Another  name 
for  rhomb-sjxtr  or  hitter-spar  (which  see) ;  a  mineral  consisting  of  the  car- 
bonates of  lime  and  magnesia. 

Miiridse  (Lat.  imts,  rrrnris,  a  mouse). — The  Rat  family  ;  a  well-known 
tribe  of  Rodents,  including  the  mice,  rats,  water-voles,  &c.  Their  re- 
mains are  found  in  the  bone-caves  and  deposits  of  the  Pleistocene  epoch. 

Muriform  (Lat.  murtis,  a  wall,  and  forma,  likeness). — Wall-like  ;  a  term 
applied  to  tissues  and  organic  structures  presenting  the  appearance  of 
bricks  in  a  wall ;  e.g.,  the  muriform  tissue  which  constitutes  the  medullary 
rays  in  plants. 

Muschelkalk  (Ger.)— Literally  "shell-limestone;"  the  middle  member  of 
the  Triassic  system  as  it  occurs  in  Germany — the  Trias  consisting  of  the 
Keuper,  Mnschelkalk,  and  Bunter-sandstein.  The  muschelkalk  is  wanting 
in  England,  but  constitutes  the  calcaire  coquillier,  the  calcaire  d  ceratites,  or 
the  terrain  couchylien  of  French  geologists.  In  Germany  it  consists  chiefly 
of  a  compact  greyish  limestone,  but  includes  beds  of  dolomite  in  many 
places,  together  with  gypsum  and  rock-salt.  It  is  rich  in  fossil  shells,  as 
the  name  implies— the  ceratite,  posidonia,  and  avicula  being  the  prevailing 
forms.— See  Triassic  System. 

Muscites  (Lat.  muscus,  moss). — A  general  term  for  fossil  plants  of  the 
Moss  family,  which  as  yet  have  been  found  only  in  amber,  and  in  certain 
fresh-water  Tertiary  strata. 

Muscovy  Glass.— A  familiar  term  for  Mica,  most  of  the  large  plates  used 
in  the  arts  being  brought  from  Eastern  Russia,  where  they  are  employed 
as  a  substitute  for  glass. 

Mussel-Bind  or  Mussel-Band.— A  miner's  term  for  thin  shelly  bands, 
calcareous  and  ferruginous,  that  occur  in  the  coal-measures.  They  are 
almost  entirely  composed  of  shells  resembling  the  existing  fresh-water 
mussels,  the  aiiodon  and  unio. 

Myadse  or  Mydcidae  (Gr.  mi/ax,  the  gaping  mussel). — A  family  of  conchi- 
ferous  molluscs,  generally  known  as  the  Gaping  Bivalves,  named  from  the 
genus  mya,  and  having  the  valves  less  or  more  gaping  at  one  or  both 
extremities.  It  includes  the  mya,  corbula,  neoera,  thetis,  panopcea,  saxi- 
cava,  &c.,  many  species  of  which  are  fossil  as  well  as  recent. 

Myliohitis  (Gr.  mylias,  a  mill-stone,  and  hatis,  the  thorn-back,  a  species 
of  skate  or  ray,  from  hatia,  a  bramble). — A  genus  of  rays  (the  Ea(jle-rays) 
characterised  by  the  extraordinary  development  of  the  median  teeth  in 
both  jaws.  Instead  of  pointed  teeth,  they  have  wide,  flat,  tesselated 
dentary  plates  in  each  jaw,  composed  of  distinct  pieces,  juxtaposed  and 
connected  by  their  margins,  and  united  by  fine  sutures.  These  "  milling" 
or  "grinding"  teeth  occur  abundantly  in  Tertiary  strata — about  twenty 
species  having  been  found  in  the  isle  of  Sheppey,  &c.,  while  only  five 
species  of  existing  Myliohates  are  known. 

M^lodon  (Gr.  mylos,  a  mill,  and  odous,  tooth). — A  gigantic  edentate 
animal  from  the  Upper  Tertiaries  of  America,  and  so  called  in  allusion 
to  the  flat  grinding  surfaces  of  its  molar  teeth.  There  is  a  skeleton  of  the 
Mylodon  in  the  Hunterian  Museum,  London,  almost  as  perfect  as  if  the 
animal  had  been  but  recently  buried,  and  its  bones  dug  up  entire.  It  is 
eleven  feet  long  from  the  muzzle  to  the  extremity  of  the  tail ;  thus  indi- 
cating a  size  as  large  as  that  of  the  hippopotamus,  with  the  bones  more 
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than  proportionately  massive.  The  Mylodon,  like  the  Megatherium,  was 
a  vegetable  feeder  ;  and  from  the  conformation  of  its  fore  feet  and  arms, 
which  are  fitted  for  grasping  and  wrenching,  as  well  as  that  of  its  hinder 
extremities  and  strong  thick  tail,  which  seem  adapted  for  supporting  the 
body  in  an  upiight  position,  it  is  supposed  that  it  sat  in  this  position 
sti-ipping  the  trees  of  their  leaves  and  succulent  branches. — See  Owen's 
Memoir  on  the  Hunterian  Skeleton,  published  in  1842. 

Myriacdnthus  (Gr.  myria,  innumerable,  and  acantha,  a  thorn  or  spine). 
— Literally  ''many-spined  ;"  a  genus  of  fossil  rays  whose  ichthyodorulites, 
or  serrated  spines,  occur  abundantly  in  the  Lias  formation  of  England. 

Myridpoda  (Gr.  myria,  innumerable,  and  j)'^''^^)  podos,  foot).  —  An 
order  of  articulate  or  annulose  animals,  including  the  centipedes  and 
millepedes,  and  represented  by  the  scolopendra  and  julus.  They  are  so 
called  from  the  numerous  segments  of  the  body  being  each  provided  with 
one  or  more  pairs  of  jointed  ambulatory  feet. 

Myriophyllites  (Gr.  myna,  innumerable,  and  phyllon,  leaf).  —  Coal- 
measure  stems,  or  rather  7'oots,  surrounded,  as  the  name  implies,  with 
numerous  fibres.  Regarded  by  Lindley  as  "  aquatic  plant  roots,"  though 
by  others  ranked  as  having  affinity  with  Haloragece. 

Myripristis  (Gr.  myrioi,  many,  and  pristis,  sawing). — A  genus  of  fossil 
fishes  of  the  Perch  family  occurring  in  the  London  clay,  and  so  called 
from  their  peculiar  dentition. 

Mytilicese  (Lat.  mytilus,  the  sea-mussel). — The  Mussel  tribe  ;  also  known 
as  the  Mytilid^  or  mussel-family— an  extensive  group  of  conchiferous 
molluscs,  including  the  genera  mytilus,  myalina,  modiola,  litkodomns, 
crenella,  &c.,  many  species  of  which  are  fossil  as  well  as  recent.  Their 
shells  are  equivalve,  oval  or  elongated,  closed,  umbones  anterior,  furnished 
with  a  thick  epidermis,  more  or  less  pearly  within,  and  have  the  hinge 
edentulous.  Shells  undetermined,  but,  approaching  in  form  to  that  of  the 
or  common  mussel,  are  said  to  be  mytiloid. 
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Ndcreous  (Fr.  nacre,  mother-of-pearl). — Applied  to  shells  and  minerals 
which  have  a  pearly  or  iridescent  lustre  like  mother-of-pearl.  The  nacre- 
ous portion  of  some  shells  (the  ammonite,  for  example)  is  still  preserved  in 
a  fossil  state. 

Nicrite  (Fr.  nacre,  mother-of-pearl).— A  mineral  of  the  Mica  family 
having  a  pearly  lustre,  massive,  and  of  a  fine  scaly  texture.  When  rubbed 
between  the  fingers  it  leaves  a  pearly  gloss.  Talcite,  earUiy-talc,  and  ^;/io/- 
lerlte,  are  occasional  synonyms.  Consists  of  41.78  silica,  43.10  alumina, 
and  15.12  water. 

Nagelflue  or  Nagelflulie  (Ger.)  —  A  provincial  Swiss  term  for  a  soft 
arenacoo-calcareous  conglomerate,  occurring  among  the  middle  or  miocene 
tertiaries  of  the  Alps,  and  said  to  derive  its  name  from  the  enclosed 
pebbles  appearing  like  swarms  (Jiuge)  of  nail-heads  {nUgel)  in  the  mass.  It 
is  termed  goinjtholUe  or  nail-stone  by  Brongniart,  and  sometimes  attains  the 
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truly  wonderful  thickness  of  6000  or  8000  feet,  as  in  the  Rigi  near  Lucerne, 
and  in  the  Speer  near  Woren. 

Nagyagite. — Foliated  Tellurium;  a  mineral  consisting  of  tellurium  and 
lead,  with  traces  of  gold,  silver,  copper,  and  sulphur.  So  called  by 
Haidinger  from  its  occvu-ring  in  veins  with  gold  and  other  ores  at  Nagyag 
in  the  Siebenberg. 

Naiades  {Na'Uis,  a  water-nymph), — The  fresh- water  mussels  or  Union- 
IDM,  which  see. 

Naker  Feldspar. — Pearly  felspar ;  a  mineralogical  term  somewhat  loosely 
applied  to  varieties  of  adularia,  moonstone,  avanturine,  and  other  pearly 
felspars. 

Ndphtha. — A  variety  of  bitumen  (which  see),  thin,  volatile,  fluid,  and 
highly  inflammable.  Springs  of  it  exist  in  many  volcanic  countries — the 
finest  variety  being  obtained  from  the  shores  of  the  Caspian,  where  it  rises 
from  calcareous  rocks  in  the  state  of  an  odorous  inflammable  vapour. 
Naturally  it  is  of  a  yellowish  colour,  but  may  be  rendered  colourless  by 
distillation.  Its  specific  gravity  is  about  ,75  ;  it  boils  at  160° ;  and  appears 
to  be  a  pure  hydro-carbon — 100  parts  consisting  of  about  83  carbon  and  15 
hydrogen.  Most  of  the  naphtha  of  commerce  is  obtained  by  distillation 
from  coal-tar,  or  directly  from  coal.  Used  largely  as  a  solvent  for 
caoutchouc. 

Ndphthaline. — A  soft,  gi-eyish  white,  flaky-crystalline  substance  found 
incrusting  the  pipes  during  the  rectification  of  coal-tar.  It  also  occurs  in 
a  native  state  associated  with  certain  coals  and  lignites.  It  is  a  hydro- 
carbon, consisting  of  60  carbon  and  40  hydrogen  ;  has  a  peculiar  aromatic 
odour ;  is  extremely  volatile,  fusing  at  180° ;  bums  with  much  smoke ;  and 
dissolves  in  alcohol  and  ether, 

Natatdres,  Natatorial  (Lat.  nato,  I  swim).  —  In  Ornithology,  the 
swimming  or  natatorial  order  of  birds,  readily  distinguished  by  their  oar- 
like, webbed  or  partially-webbed  feet.  The  order  includes  the  ducks, 
gulls,  pelicans,  divers,  and  penguins. 

Naticidae. — Sea-snails  ;  a  family  of  carnivorous  gasteropods,  named  from 
the  genus  natica,  which  has  been  taken  as  the  type  of  the  family.  The 
Naticidce  occur  fossil  in  all  formations  from  the  Silurian  upwards ;  the 
existing  genera  are  also  widely  distributed.  The  naticse  frequent  sandy 
and  gravelly  bottoms,  ranging  from  low- water  to  90  fathoms. 

Ndtrolite. — Prismatic  zeolite  or  mesotj^pe,  occurring  in  many  varieties 
of  trap-rock,  either  in  veins,  drusy  cavities,  or  disseminated.  Derives  its 
name  from  the  amount  of  soda  it  contains.  According  to  Thomson,  a 
specimen  from  Antrim  consisted  of  48  silica,  25  alumina,  16  soda,  10  water, 
and  traces  of  potash,  lime,  and  iron  peroxide, 

Ndtron  {natriitm,  an  early  chemical  term  for  sodium), — Natron  is  a 
native  carbonate  of  soda,  occurring  in  solution  in  the  waters  of  many  springs 
and  salt  lakes  (Egypt) ;  as  a  crystalline  crust  on  the  beds  of  dried-up  lakes, 
in  deserted  river-courses,  and  on  certain  alluvial  plains  (South  America) ; 
as  a  pulverulent  efflorescence  on  the  ground,  as  in  the  plain  of  Debreczin 
in  Hungary ;  and  as  a  product  of  Vlecomposition  in  many  lavas,  traps,  and 
other  volcanic  rocks. 

Nautllidse.— A  well-known  family  of  tetrabranch  cephalopods,  of  which 
the  naiotilus  has  been  taken  as  the  type.  It  includes  the  genera  iiautUns, 
iitidtes,  trochoceras,  and  clymenia,  which  see.  Of  the  existing  nautilus 
there  are  only  three  or  four  species  found  in  Indian  seas,  while  the  fossil 
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species  exceed  1 00,  "  In  the  recent  nautilus,"  remarks  Dr  Buckland,  ^'  the 
shell  is  smooth,  but  in  many  fossil  species  it  is  arranged  like  the  patent 
iron-roofing,  so  reniarkable  for  its  strength  and  lightness." — See  Cepha- 
lopoda, and  tabulations,  "Animal  Scheme." 

Nautilites. — A  general  term  for  fossil  shells  apparently  allied  to  the 
existing  nautilus.  They  are  found  in  all  foraiations  from  the  Silurian 
upwards,  but  are  now  Represented  by  three  or  four  species  only.  They 
are  distinguished  from  the  ammonites  by  their  central  siphuncle,  simple 
sutures,  and  fewer  whorls. 

Navicula  (Lat.,  a  little  boat).  —  A  genus  of  Diatoms  or  microscopic 
plant-growths,  so  called  from  their  siliceous  boat-like  cases,  which  are 
perforated  by  six  transverse  slits,  and  in  many  species  exquisitely  orna- 
mented. They  are  free  floaters,  and  seem  to  move  by  ciliary  action  ; 
abound  in  existing  waters,  as  well  as  in  many  post-tertiary  and  tertiary 
strata. 

Nebular  Theory  (Lat.  nebulce,  thin  filmy  clouds).  —  A  theory  or  hypo- 
thesis often  referred  to  in  speculative  Geology.  In  the  primal  condition 
of  the  solar  system,  it  is  supposed  that  the  sun  was  the  centre  or  nucleus 
of  a  aehulosity  or  luminous  mass,  which  revolved  on  its  axis,  and  ex- 
tended far  beyond  the  orbit  of  the  most  distant  of  the  planets — these 
bodies  then  having  no  existence.  The  temperature  gradually  diminishing, 
and  the  nebula  contracting  by  refrigeration,  the  rotation  increased  in 
rapidity,  and  zones  of  nebulosity  were  successively  thrown  off  in  conse- 
quence of  the  centrifugal  force  overpowering  the  central  attraction. 
These  zones,  being  condensed,  and  partaking  of  the  primary  rotation,  con- 
stituted the  planets,  some  of  which  in  turn  threw  off  zones  which  now 
form  their  satellites.  In  this  way  the  formation  of  the  Solar  group  is 
accounted  for — a  view  which  the  nebulists  attempt  to  support  by  certain 
appearances  in  space  {nebulce  and  nehuloxis  dusters)  which  present  them- 
selves to  the  telescope  of  the  astronomer. 

Necrolite  (Gr.  nekros,  dead,  and  lithos,  stone). — A  term  applied  to  cer- 
tain nodules  in  limestone  strata,  such  as  those  of  Baltimore,  U.S.,  which 
when  struck  exhale  a  fetid  odour,  like  that  of  putrid  flesh.  Concentrated 
nodules  of  fetid  limestone  or  stinkstein,  which  see. 

Nemacdnthus  (Gr.  nemo,  to  scatter,  and  acantha,  spine). — A  genus  of 
oolitic  ichthyodorulites  or  ray-spines,  so  called  from  their  being  covered 
with  minute  denticles  or  prickles,  and  supposed  to  belong  to  the  cestraciont 
fish  Ceratodus,  which  see. 

Neocomian. — A  term  of  d'  Orbigny's  for  the  greensand  or  lower  cretaceous 
formation,  which  is  specially  developed  in  the  vicinity  of  Neufchatel 
(Ncocomum).  The  term  is  now  very  generally  used  by  English  and 
American  geologists,  some  of  whom  (considering  the  intimate  relation  of 
the  Lower  Greensand  and  Wealden  fossils)  arrange  the  Wealden  as 
^'  Lower  Neocomian." — See  tabulations,  "Geological  Scheme." 

Neogene  (Gr.  neos,  new,  and  ginomal,  I  am  formed). — The  Pliocene  and 
Miocene  tertiaries  are  grouped  together  by  some  Continental  geologists 
under  the  term  Neogene  {new-horn),  in  contradistinction  to  the  decidedly 
older  strata  of  the  Eocene. 

Neozdic  (Gr.  neos,  new,  and  zoi,  life). — Arranging  the  fossiliferous  strata 
into  two  great  categories — the  paUvozoic  and  neozoic,— t\\Q  former  includes 
all  uj)  to  the  close  of  the  Permian,  the  latter  all  from  the  commencement 
of  the  Trias  up  to  the  existing  order  of  things.     It  thus  embraces  the 
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mesozoic  and  cainozoic  of  some  palaeontologists. — See  taT)ulations,  "Geo- 
logical Scheme." 

Nepheline  (Gr.  nepheB,  a  cloud). — A  double  silicate  of  alumina  and 
soda  occurring  in  small  crystals  in  the  igneous  rocks  (imbedded  or  in 
druses),  and  so  termed  from  its  transparent  fragments  becoming  cloudy  in 
nitric  acid.  Closely  related  to  or  identical  with  elceolite — the  nephelines 
being  more  or  less  transparent,  of  vitreous  lustre,  and  colourless  or  white, 
whereas  the  elseolites  are  more  opaque,  of  resinous  lustre,  and  generally  of 
reddish-brown  hues.  Nepheline  is  also  less  fusible  than  elseolite.  Being 
found  in  ejected  blocks  on  Monte  Somma,  Vesuvius,  it  is  sometimes  known 
as  Sonnnite. 

Nephrite  (Gr.  7iephros,  a  kidney).  —  A  technical  term  for  the  tough 
siliceo-magnesian  mineral  better  known  as  Jade,  which  see.  Formerly 
little  plates  of  it  were  suspended  from  the  neck  as  a  charm  in  the  case  of 
nephritic  or  kidney  complaints  ;  hence  the  name, 

Neptunian  {NejtUmus,  god  oif  the  sea). — Applied  to  stratified  rocks,  or 
to  those  deposited  in,  and  by  the  agency  of  water  (aqueous),  in  contradis- 
tinction to  Plutonic  or  igneous. 

Nereites.— Long,  sinuous,  annulated  tracks  and  impressions  occurring 
on  Silurian  and  other  strata,  and  from  their  numerous  segments  and  cir- 
rhated  or  tentacled  feet,  apparently  allied  to  the  existing  Nereidce  or  Sea- 
centipedes.  The  living  family  includes  some  elongated  and  distinctly 
annulated  worms,  which  possess  a  well-developed  head,  furnished  with 
tentacles  and  eyes,  and  a  mouth  with  a  proboscis  which  is  sometimes 
unarmed,  and  sometimes  furnished  with  three  or  four  feet.  The  cirri  or 
tentacles  attached  to  the  feet  are  often  of  considerable  length,  and  in 
some  species  are  even  annulated.  Many  of  the  fossil  impressions  present 
analogous  characters,  hence  their  presumed  affinities  to  annelids  of  the 
Dorsibranchiate  order  {Errantia)  ;  but  in  others  the  characters  are  not  so 
obvious,  and  it  has  been  suggested  by  M.  Geinitz  that  not  a  few  of  the 
so-called  Nereites  may  be  soft  and  fleshy  forms  of  Graptolithina. 

Nereogrdpsus. — A  term  applied  by  M.  Geinitz  to  many  of  the  Silurian  or- 
ganisms known  as  Nereites,  from  the  belief  that  they  were  soft-stemmed  crea- 
tures like  the  graptolites,  and  not  annelids  resembling  the  existing  nereis. 

Neiir6ptera  (Gr.  neuron,  nerve,  and  ^<ero«,,  wing). — Literally  "Nerve- 
wings  ; "  an  order  of  insects  characterised  by  the  finely  reticulated 
nervures  of  their  wings  ;  whence  the  name.  Several  fossil  species  have 
been  found  in  the  oolitic  strata  of  England  and  Germany,  and  these  seem 
referable  to  the  family  Lihellulidce  or  Dragon-flies. 

Nenropteris  (Gr.  neiiron,  nerve,  and  i^teris,  fern).— An  extensive,  but 
indifferently  defined,  genus  of  fossil  ferns  occurring  abundantly  in  the 
Coal-measures,  and  also,  but  in  less  profusion,  in  the  Permian,  Trias,  and 
Oolite.  In  neuropteris  the  leaves  are  usually  bi-pinnate ;  leaflets  more  or 
less  pointed  at  the  apex,  somewhat  cordate  at  the  base,  and  attached  by 
the  middle  portion  only,  have  no  midrib  but  what  is  produced  by  the 
union  of  the  nervures  or  veins,  that  proceed  from  the  axis  of  the  leaflet 
in  branching  well-marked  lines  to  the  margin,  which  is  entire  in  the  coal- 
measure  and  permian  species,  but  occasionally  slightly  serrated  in  those  of 
the  oolite.  The  genus  takes  its  name  from  the  curved  dichotomous  veins 
of  its  leaflets  ;  many  of  the  species  were  of  gigantic  habits  ;  and  in  several 
the  pinnated  divisions  were  furnished  with  a  small  circular  leaflet,  which, 
when  detached,  is  apt  to  be  mistaken  for  a  cyclopteris. 


NEW  —  NEW 

New  Red. — A  brief  expression  for  the  new  red  sandstones  (Permian  and 
Triassic)  which  occur  above  the  coal-measures,  in  contradistinction  to  the 
Old  Eed,  which  lies  below. 

New  Red  Sandstone. — Immediately  above  the  coal-measures — in  some 
instances  lying  unconformably  on  and  in  others  insensibly  graduating  from 
them — occurs  a  set  of  red  sandstones  and  pebbly  conglomerates,  yellowish 
magnesian  limestones,  and  variegated  shales  and  marls,  enclosing  irregular 
masses  of  rock-salt  and  gypsum.  To  this  series  of  strata,  as  more  especially 
developed  in  England,  the  earlier  geologists  applied  the  terai  New  Red 
Sandstone,  in  contradistinction  to  the  Old  Red  Sandstone  system  which 
lies  beneath  the  Carboniferous  formation.  More  recently  it  has  been  pro- 
posed to  divide  these  new  red  sandstones,  magnesian  limestones,  and 
saliferous  marls  into  two  distinct  systems,  the  Permian  and  the  Triassic— 
the  former  embracing  the  lower  members,  which  are  largely  and  typically 
developed  in  the  government  of  Perm,  in  Kussia ;  and  the  latter  com- 
prising the  upper  members,  known  as  the  "Trias,"  or  triple  group  in 
Germany.  The  reasons  for  this  new  arrangement  are,  that  the  fossils  of 
the  magnesian  limestone  and  lower  red  sandstones  seem  more  closely 
allied  to  those  of  the  coal-measures  beneath,  than  to  those  of  the  varie- 
gated sandstones  and  saliferous  marls  above, — in  other  words,  present  a 
palwozoic  aspect ;  while  those  of  the  upper  sandstones  and  marls  are  de- 
cidedly mesozoic.  To  render  this  new  arrangement  more  intelligible,  let 
us  suppose  all  the  red  sandstones,  marls,  and  magnesian  limestones 
hitherto  known  in  England  as  "The  New  Red  Sandstone,"  to  be  present 
in  one  section.  We  should  then  have,  reposing  unconformably  on  the  coal- 
measures,  the  following  series  of  strata  : — 

Purple- coloured  marls  below  the  lias. 
Alternations  of  red  and  bluish- white  marls, 
4.  Series  of    col-  I       with  layers  and  nodules  of  gypsum. 
o\ired  marls.  |  Thin  layers  of  argillo-calcareous  stone. 

Red  and  bluish  marls,  with  gypsum  and  beds 

of  rock-salt. 
Red  and  white  sandstone,  mostly  fine-grained, 

and  often  impregnated  with  salt. 
Red  conglomerate,  full  of  pebbles  of  older 

rocks. 
Red  and  white  marls. 
Thin-bedded  compact  limestone,  with  very 

little  magnesia,  and  few  organic  remains. 
Red  and  white  marls  and  gypsum. 
White,  yellow,  or  reddish  magnesian  lime- 
stone in  thick  beds,  crystallised,  compact, 
or  earthy,  often  full  of  sparry  cavities,  and 
containing  marine  organic  remains. 
Marl  slate  in  thin  layers,  occasionally  enclos- 
ing fishes. 
An  extremely  variable  series  of  sandstones, 
1,  Yellow  or  purple  I      sands,  and  clays  of  various  colours,  irregu- 
sand  and  sandstone,  /      lar  thickness,  and  much  local  diversity  of 
and  marl.  1       character.     Plants  like  those  of  the  coal- 

I      measures. 

From  the  preceding  tabulation,  the  reader  will  perceive  at  a  glance  the 
nature  of  the  strata  formerly  designated  the  New  Red  Sandstone,  as  well 
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as  the  limits  of  the  Permian  and  Triassic  systems  into  which  it  is  now 
divided,  and  which  are  still  occasionally  spoken  of  as  the  Loioer  and  Upper 
Neto  Red  Sandstones. 

Nickel  (Ger.) — One  of  the  metals;  white,  ductile,  malleable,  attracted 
by  the  magnet,  and,  like  iron,  capable  of  being  rendered  magnetic.  Its 
specific  gravity,  when  hammered,  is  about  9.  It  is  rather  more  fusible 
than  pure  iron ;  is  not  altered  by  exposure  to  the  air  and  moisture  at  ordi- 
nary temperatures,  but  is  slowly  oxidised  at  a  read  heat.  It  is  found  in 
all  meteoric  iron  ;  but  its  principal  ore  is  a  copper-coloured  mineral  found 
in  Germany,  and  called  nickeline  or  kupfer-nickel — "nickel"  being  a  terra 
of  detraction  used  by  the  miners,  who  expected  from  the  colour  of  the  ore 
that  it  would  contain  copper.  Since  the  manufacture  of  German  silver  or 
argentane,  nickel  has,  however,  become  an  object  of  considerable  import- 
ance, and  is  extracted  from  several  ores,  as  from  Gersdorffite  or  nickel- 
glance,  Nickeline  or  copper-nickel,  and  the  like.  These  are  visually  com- 
pounds {speise)  of  nickel,  cobalt,  antimony,  arsenic,  sulphur,  or  iron,  and 
belong  to  the  family  Pyrites.  The  salts  of  nickel  are  mostly  of  a  grass- 
green  colour,  and  the  ammoniacal  solution  of  its  oxide  is  deep  blue,  like 
that  of  copper. 

Nickel  Glance.  —  Known  also  as  Gersdorffite,  a  greyish-white,  massive 
and  granular  ore  of  nickel,  occurring  in  the  transition  rocks  of  upper 
Germany,  Sweden,  Spain,  Brazil,  and  other  countries,  and  consisting,  on 
the  average,  of  35.5  nickel,  45.2  arsenic,  and  19.3  sulphur — part  of  the 
nickel  being  replaced  by  iron  or  cobalt. 

Nickeline.  —  The  kupfer-nickel  or  copper  -  nickel  of  Werner,  and  the 
arsenical  nickel  of  other  authors.  One  of  the  chief  ores  of  nickel,  occurring 
in  strings  and  nodules,  but  generally  massive  and  disseminated  in  veins 
(rarely  in  beds),  in  the  granitic  and  crystalline  rocks,  and  also  in  secondary 
strata  associated  with  cobalt,  silver,  and  copper.  It  is  found  abundantly  in 
Germany,  and  to  some  amount  in  America,  Cornwall,  and  other  coimtries. 
It  consists  of  44  nickel  and  54  arsenic  (part  of  the  latter  being  often 
replaced  by  antimony),  with  traces  of  sulphur,  iron,  cobalt,  and  lead. 
Family  Pyrites. 

Nidulites  (Lat.  nidus,  a  nest). — Undetermined  organisms  occurring  in 
Silurian  strata,  and  so  named  because  at  first  supposed  to  be  the  nidi  or 
egg-masses  of  a  gasteropod,  similar  to  those  of  the  modern  natica.  "  This 
explanation,"  says  Mr  Salter,  "fails,  however,  when  the  organism  is  more 
closely  examined ;  since  the  cells  are  equal  and  regular  on  both  sides  of  a 
central  lamina,  and  are  set  back  to  back  like  the  cells  of  a  honey-comb." 
They  seem  more  akin  to  the  Bryozoa  {retepora  oxidi  Jliistr a) ;  but  differ  in 
their  great  size  and  in  the  absence  of  any  plate  or  cover  to  the  cells. 

Nils6nia  (after  Nilson).— One  of  Brongniart's  genera  of  Cycadaceous 
leaves  occurring  in  the  Lias  and  Oolite  ;  but  now  ranked  as  a  species  of 
Pterophylhim,  which  see. 

Nipadites.— A  genus  of  fossil  palm-nuts  found  by  Mr  Bowerbank  in  the 
tertiary  clays  of  the  island  of  Sheppey,  near  London  ;  and  so  called  from 
their  resemblance  to  the  fruit  of  the  existing  Nipa  fruticans  of  Bengal 
and  the  East  India  islands.  The  Nipa  is  allied  to  the  cocoa-nut  tribe  on 
the  one  side,  and  on  the  other  to  the  Pandanus  or  screw-pine.  It  is  a 
low-growing  plant,  luxuriating  in  marshy  tracts  at  the  mouths  of  great 
rivers,  particularly  where  the  waters  are  brackish.  And  Mr  Bowerbank 
remarks,  that  "  if  the  habits  of  the  plants  to  which  the  fossil  fruits  be- 
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longed  were  similar  to  those  of  the  recent  Nipa,  it  will  account  for  theii- 
abundance  in  the  London  clay  in  the  Isle  of  Sheppey ;  which  formation,  from 
the  great  variety  of  stems  and  branches,  mixed  up  with  star-fishes,  shells  of 
molluscs,  and  bones  of  fishes,  crustaceans,  and  reptiles  of  numerous  marine 
and  fresh-water  genera,  is  strikingly  characteristic  of  the  delta  of  a  rivei-, 
which  probably  flowed  from  near  the  equator  towards  the  spot  where 
these  interesting  relics  are  deposited." 

Nitre  (Gr.  nitron). — The  familiar  as  well  as  technical  term  for  the 
nitrate  of  potash — 46.6  potash,  and  53.4  nitric  acid.  Known  also  as  salt- 
petre and  p7-ismatic  nitre-salt.  "  It  is,"  says  Brande  {Did.  of  Science), 
"  spontaneously  generated  in  the  soil,  and  crystallises  upon  its  surface  in 
several  parts  of  the  world,  especially  in  India,  whence  nearly  the  whole  of 
the  nitre  used  in  Britain  is  derived.  It  has  occasionally  been  produced 
artificially  in  nitre  beds,  formed  of  a  mixture  of  calcareous  soil  and  animal 
matter.  In  these  nitrate  of  lime  is  slowly  formed,  which  is  extracted  by 
lixiviation,  and  carbonate  of  potash  added  to  the  solution,  which  by  double 
decomposition  gives  rise  to  the  formation  of  nitrate  of  potash  and  carbo- 
nate of  lime  :  the  latter  is  precipitated  ;  the  former  remains  in  solution, 
and  is  obtained  in  crystals  by  evaporation.  Nitre  crystallises  in  six-sided 
prisms  ;  is  soluble  in  seven  parts  of  cold  water,  and  in  less  than  its  weight 
of  boiling  water.  It  has  a  cooling  taste,  and  is  anhydrous.  At  616°  it 
fuses,  and  at  a  red  heat  is  decomposed."  It  is  used  in  glass-making,  in 
medicine,  as  an  antiseptic,  for  producing  nitric  acid,  but  especially,  and 
most  extensively,  in  the  manufacture  of  gunpowder. 

Nitratine. — The  mineralogical  term  for  the  nitrate  of  soda — 36.6  soda, 
and  63.4  nitric  acid.  Known  also  as  cubic  nitre  or  rhomhohedral  nitre-salt, 
from  its  crystallising  in  rhombic  crystals.  "  This  salt,"  says  Nicol  {Man. 
of  Mineral.),  "occurs  in  the  district  of  Tarapaca  on  the  northern  frontier 
of  Chili,  where  it  forms  beds  averaging  four  feet  thick,  and  extending 
forty  leagues  in  length.  It  rests  on  marl  containing  fragments  of  shells 
in  a  basin-like  pampa,  and  is  mixed  with  various  salts.  It  is  supposed  to 
have  been  left  by  the  sea,  but  the  chemical  nature  of  the  salt  is  against 
this  opinion."  It  is  largely  used  as  a  manure,  and  is  employed  in  the  arts 
as  a  substitute  for  nitre,  but  is  unfitted  for  manufacturing  gunpowder  from 
its  deliquescing  in  the  air. 

Nitrocalcite  {nitron,  and  calx,  lime).— Nitrate  of  lime,  occurring  in  pul- 
verulent efflorescences  on  old  walls  and  in  limestone  caves,  especially  near 
decaying  animal  water.  Has  a  greyish- white  colour  ;  sharp  bitter  taste  ; 
readily  soluble  in  water ;  and  consists  of  32.00  lime,  57.54  nitric  acid,  and 
10.56  water. 

Nitrogen  (Gr.  nitron,  and  ginomai,  I  produce). — One  of  the  elementary 
gases  ;  so  called  from  its  being  a  constituent  or  generator  of  nitre.  It 
is  a  colourless,  inodorous,  and  tasteless  gas,  not  absorbed  by  water,  and 
has  no  action  on  vegetable  colours.  It  extinguishes  all  burning  bodies,  is 
itself  uninflammable,  and,  being  unrespirable,  is  destructive  of  life  ;  hence 
the  earlier  term  azote  {a  priv.,  and  zoS,  life).  It  is  somewhat  lighter  than  at- 
mospheric air,  and  combines  with  oxygen  mfive  proportions,  forming  nitrons 
oxide  (NO),  nitric  oxide  (NO2),  hyponitrous  acid  (N0.-»),  nitrous  acid, 
(NO 4),  and  nitric  acid  (NO 5).  Nitrogen  is  an  important  element  in 
nature.  It  constitutes  four-fifths,  or  79  per  cent,  of  the  volume  of  atmos- 
pheric air  ;  it  enters  largely  into  the  composition  of  many  plants  and  ani- 
mals, and  forms  their  chief  nutritive  principle ;  is  present  in  the  native 
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nitrates  of  soda  and  potass  ;  occurs  in  coal  and  a  few  other  minerals,  evi- 
dently of  organic  origin  ;  and  is  given  off  by  certain  springs  and  volcanic 
vents. 

Nitromdgnesite. — Nitrate  of  magnesia  ;  a  saline  efflorescence  occxirring 
in  the  same  places  with  nitrocalcite  or  nitrate  of  lime,  which  it  closely 
resembles  in  character,  but  consists  of  24  magnesia,  65  nitric  acid,  and  11 
water. 

Nodosaria  (Lat.  nodosus,  knotted,  full  of  knots). — A  genus  of  foramini- 
ferous  organisms  occurring  in  Chalk,  Tertiary,  and  Eecent  formations  ; 
and  so  tei-med  from  the  arrangement  of  their  cells,  which  are  somewhat 
elongated  and  placed  end  to  end,  forming  a  minute,  knotty,  or  bead-like 
frustule — the  last  cell  having  a  round  central  opening. 

N6dule  (Lat.  nodus,  a  knot). — Any  irregular  concretion  of  rock-matter 
collected  by  attraction  or  aggregation  round  some  central  nucleus,  as 
nodules  of  ironstone,  flint,  &c.  Nodular  concretions  may  be  aggregated 
around  either  organic  or  inorganic  nuclei. 

Noeggerdthia. — A  genus  of  palm-like  leaves  found  in  the  Carboniferous 
and  Permian  systems  ;  so  named  after  Dr  Noeggerath,  who  has  done  much 
for  the  elucidation  of  our  fossil  floras.  In  Noegget-athia  the  leaves  are 
petiolated,  pinnated  ;  the  leaflets  nearly  cuneiform,  applied  against  the 
edges  of  the  petiole,  toothed  towards  the  apex,  and  furnished  with  flne 
diverging  veins. 

Nonionina.  — A  genus  of  nautiloid  foraminiferous  organisms  occurring 
in  the  .Chalk,  in  tertiary  strata,  and  in  the  existing  seas.  Their  simple 
cells  are  arranged  like  the  chambers  of  the  nautilus,  the  last  having  a 
single  narrow  aperture. 

Northern  Drift. —A  synonym  of  the  "Glacial  Drift"  or  "Erratic 
Boulder  Group,"  because  in  the  northern  parts  of  Europe  and  America 
the  materials  seem  to  have  been  brought  by  polar  currents  from  the  north- 
ern to  the  southern  regions. — See  Glacial  Drift. 

Notidanus  (Gr.  notos,  ridge,  and  idanos,  beautiful). — A  genus  of  fossil 
shark-teeth,  each  tooth  having  the  crown  or  ridge  composed  of  a  series  of 
sharp  angular  enamelled  points,  the  first  of  which  is  the  largest,  and  is 
notched  on  the  anterior  edge.  The  base  of  the  tooth  is  bony,  flat,  and 
furnished  with  a  longitudinal  groove  beneath  the  edge  of  the  enamel. 
They  are  found  in  the  oolite  and  chalk,  but  are  specifically  most  abun- 
dant in  the  lower  tertiaries. 

Notopocorystes  (Gr.  notos,  the  back  ;  carapace).— A  genus  of  cretaceous 
crabs,  whose  carapaces  (the  only  portions  yet  definitely  known)  appear  to 
have  some  relations  with  the  existing  genus  Corystes.  The  corystes  have 
elongated  oval  carapaces  ;  have  the  tail  folded  under  the  body  when  at 
rest ;  have  the  first  pair  of  their  ten  limbs  chelate,  the  others  terminating 
in  a  slender  claw  ;  and  are  furnished  with  two  pairs  of  antennae — the  outer 
being  long  and  setaceous. 

Not6rnis  (Gr.  notos,  the  south,  and  ornis,  bird). — Literally  "  southern 
bird  ; "  a  short-winged  rail  or  coot  first  known  by  its  sub-fossil  bones 
found  in  the  sands  and  volcanic  debris  of  New  Zealand,  and  believed  to  be 
extinct ;  but  subsequently  one  or  two  living  specimens  have  been  ob- 
tained. 

Nototherium  (Gr.  notos,  the  south,  and  therion,  beast). — An  extinct  genus 
of  gigantic  quadrupeds  found  in  the  alluvial  or  upper  tertiary  deposits  of 
Australia.     As  far  as  the  teeth,  jaws,  and  other  scattered  bones  enable 
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the  comparative  anatomist  to  decide,  the  Nototherium  manifests  pachyder- 
mal  modifications  of  the  marsupial  type  ;  hence  the  inference  that  Austra- 
lia (whose  largest  native  quadruped  is  now  the  kangaroo)  was,  immediately 
preceding  the  current  era,  inhabited  by  a  marsupial  vegetable-feeder  as 
large  as  the  rhinoceros. 

Novdculite  (Lat.  novacula,  a  razor), — A  mineralogical  term  for  whet- 
slate,  in  allusion  to  the  principal  purpose  to  which  it  is  applied.  Whet- 
slates  of  sufficiently  fine  texture,  and  keen  siliceous  grain,  are  found 
among  the  clay-slates  and  mica-schists  of  most  metamorphic  districts. 

Nucleolites  {nucleus,  a  little  nut,  and  lithos). — A  genus  of  sea-urchins 
belonging  to  the  family  Cli/peidece,  and  characterised  by  their  oblong  in- 
flated shell,  which  is  rounded  in  front  and  flat  behind.  The  pores  are 
united  by  grooves  ;  the  mouth  is  sub-central ;  and  the  vent  in  a  deep 
furrow  on  the  superior  face.  Several  species  occur  in  the  oolite,  chalk, 
and  greensand  ;  one  is  known  in  tertiary  strata  ;  and  a  recent  species  in- 
habits the  seas  of  Australia. 

Nucleus  (Lat.  nux,  a  nut,  and  nucleus,  a  little  nut  or  kernel). — The  solid 
centre  of  any  nodule  or  rounded  mass  is  said  to  be  its  nucleus ;  the  central 
matter  round  which  any  mass  is  collected  or  aggregated. 

Niicula(Lat.,  a  little  nut). — An  extensive  genus  of  bivalves  belonging  to 
the  family  Arcadce,  and  characterised  by  their  trigonal  inflated  shells, 
with  their  umbones  turned  towards  the  short  posterior  side ;  the  valves 
smooth  or  sculptured ;  margins  crenulated ;  hinge  with  prominent  internal 
cartilage  pit,  and  a  series  of  sharp  teeth  on  each  side.  Living  in  many 
seas  on  coarse  bottoms  from  5  to  100  fathoms  ;  and  fossil  from  the  lower 
Silurian  upwards.  The  species  having  the  shell  oblong  and  rounded  in 
front,  with  the  posterior  side  produced  into  a  long  beak,  have  been 
erected  into  the  separate  genus  Leda. 

Nummulina,  Nummiilites,  Nummulite  (Lat.  mimmus,  a  coin,  and  Utlios, 
stone).  —An  extensive  class  of  fossil  foraminiferous  organisms,  so  called 
from  their  general  resemblance  to  a  coin  or  piece  of  money.  They  occur 
in  inconceivable  numbers  in  certain  rocks  (the  nummulitic  limestone),  and 
are  of  all  sizes  from  a  mere  point  to  discs  an  inch  and  half  in  diameter — 
being  thus  the  largest  organisms  of  their  class.  Perfect  specimens  appear 
as  a  calcareous  solid  circular  body  of  a  lenticular  shape  ;  smooth  and 
slightly  convex  on  both,  sides,  and  without  any  visible  structure.  On 
splitting  the  fossil  transversely,  or  rubbing  down  one  of  the  convex 
planes,  a  series  of  minute  cells,  arranged  in  discoidal  spire,  is  brought 
into  view ;  and  these  cells,  in  the  living  organism,  were  all  connected  in- 
ternally, as  well  as  communicated  externally,  by  minute  pores  or  foramina 
for  the  free  passage  of  the  sarcode  or  fleshy  substance  of  the  protozoan. 
The  nummulite  would  appear  to  be  a  strictly  Tertiary  form,  being  un- 
known alike  in  Secondary  or  in  Recent  deposits.  It  seems  also  to  be  an 
Old  World  form,  its  representative  in  time  and  in  geological  function  in 
the  New  World  being  the  genus  Orbitoides,  which  see. 

Nummulitic  Limestone.— An  important  member  of  the  lower  tertiaries 
(middle  eocene)  of  the  Old  World,  and  so  termed  from  the  number  and 
variety  of  nummulites  with  which  it  is  charged.  "  The  nummulitic  forma- 
tion," says  Lyell,  "  with  its  characteristic  fossils,  plays  a  far  more  con- 
spicuous part  than  any  other  tertiary  group  in  the  solid  framework  of 
the  earth's  crust,  whether  in  Europe,  Asia,  or  Africa.  It  often  attains  a 
thickness  of  many  thousand  feet,  and  extends  from  the  Alps  to  the  Car- 
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pathians,  and  is  in  full  force  in  the  north  of  Africa— as,  for  example,  in 
Algeria  and  Morocco,  It  has  also  been  traced  from  Egypt,  where  it  was 
largely  quarried  of  old  for  the  building  of  the  pyramids,  into  Asia  Minor, 
and  across  Persia  by  Bagdad  to  the  mouths  of  the  Indus.  It  occurs  not 
only  in  Cutch,  but  in  the  mountain-ranges  which  separate  Scinde  from 
Persia,  and  which  form  the  passes  leading  to  Caboul ;  and  it  has  been 
followed  still  further  eastward  into  India,  as  far  as  Eastern  Bengal  and  the 
frontiers  of  China."  As  the  Nummulitic  Limestone  seems  characteristic  of 
the  Old  World,  so  the  Orhitoidal  Limestone  seems  characteristic  of  the 
New— mountain-masses  full  300  feet  in  thickness,  and  almost  wholly  made 
up  of  Orbitoides,  occurring  near  Suggsville  in  North  America,  and  appar- 
ently on  the  same,  or  nearly  the  same,  geological  horizon. 

Nuthetes.  —Abbreviated  from  the  Greek  Nouthetetes,  monitor,  in  refer- 
ence to  the  affinities  of  the  fossil  to  the  modern  lizards  so  called.  A  car- 
nivorous or  insectivorous  lizard  from  the  Purbeck  beds  of  the  upper 
oolite,  of  the  size  of  the  great  Land  monitor  of  India,  and  furnished  with 
serrated  teeth  for  piercing,  cutting,  and  lacerating  its  prey. 


O'asis  (Gr.)— In  Physical  Geography,  a  green  and  fertile  spot  in  a 
desert ;  originally  applied  by  Herodotus  to  the  patches  of  vegetation  which 
occur  around  springs  in  the  Libyan  desert. 

Oblate  (Lat,  oblatus). — Generally  applied  to  spherical  bodies  more  or 
less  flattened  at  opposite  sides  or  poles ;  shaped  like  an  orange.  The 
Earth  is  an  ohlate  spheroid,  being  flattened  at  either  pole  to  the  extent  of 
about  thirteen  miles,  and  thus  deviating  from  the  true  spherical  or  globular 
figrire. 

OTjoIus  (a  small  Greek  coin).  —  A  genus  of  bivalves  belonging  to  the 
Lingula  family,  and  characterised  by  their  orbicular,  smooth,  calcareo- 
corneous,  sub-equivalve  shells,  which  have  the  hinge  margin  somewhat 
thickened  inside,  and  the  lower  valve  with  a  notch  for  the  pedicle.  There 
are  several  species  occurring  in  the  Silurians  of  Northern  Europe  ;  hence 
the  "obolite  grit  "  of  Sweden  and  Russia. 

Obsidian  (Gr.  opsianos,  so  called,  it  is  said,  from  being  used  by  the 
ancients  for  looking-glasses  ;  others  derive  it  from  Ohsidms,  a  Roman,  who 
first  brought  it  from  Ethiopia). — A  glassy  lava  almost  undistinguishable 
from  artificial  glass-slag,  and  placed  by  mineralogists  xmder  the  Felspar 
family.  Its  composition  is  variable,  but  it  consists  in  general  of  about  80 
silica,  10  alumina,  with  varj'ing  minor  per-centages  of  potash,  soda,  lime, 
and  oxide  of  iron.  It  is  a  true  volcanic  glass,  of  various  colours,  but 
usually  black  or  blackish-grey ;  occasionally  porphyritic  from  enclosed 
crystals  of  glassy  felspar ;  has  a  specific  gravity  of  about  2.37;  is  hard 
enough  to  scratch  glass  ;  and  nearly  opaque.  It  occurs  in  streams,  or  in 
detached  masses  near  many  volcanoes  ;  and  has  been  used  by  rude  nations 
for  the  fabrication  of  mirrors,  axes,  knives,  arrow-heads,  and  the  like. 
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As  might  be  anticipated  from  its  origin,  obsidian  frequently  graduates 
into  pumice  and  pearlstone,  which  see. 

Occipital  (Lat.  occiput,  the  hinder  part  of  the  head). — Belonging  to  the 
back  part  of  the  head  ;  hence  we  speak  of  "  occipital  bones/'  "  occipital 
parietes,"  &c. 

Ocednic. — Belonging  to,  occurring  in,  or  produced  by,  the  ocean ;  hence  we 
speak  of  "  oceanic  life,"  "  oceanic  currents,"  "  oceanic  deltas,"  and  the  like. 

Ocellaria  (Lat.  ocelhis,  a  little  eye). — A  conical-shaped  zoophyte  oc- 
curring in  chalk-flints,  and  so  named  by  Konig  from  the  numerous  eye- 
like polyp-cells  which  stud  its  surface. 

O'chre  (Gr.  and  Lat.  ochra).—A  term  familiarly  applied  to  a  well-known 
pigment,  varying  in  colour  from  a  pale  yellow  to  a  deep  orange  or  brown, 
and  consisting  of  iron  peroxide  and  water,  with  varying  proportions  of 
clay  in  a  state  of  impalpable  subdivision.  Strictly  speaking,  ochre  is  a 
hydrated  peroxide  of  iron,  consisting  of  about  80  of  the  peroxide,  and  20 
water  ;  but  is  very  rarely  found  absolutely  piu-e,  and  appears  to  be  a  pro- 
duct of  decomposition.     It  occurs  in  all  formations,  much  of  that  used  in 

Britain  being  obtained  from  beds  in  the  Coal  formation. In  Mineralogy 

the  term  ochre  is  also  applied  to  other  products  of  decomposition  result- 
ing from  the  oxidised  ores,  as  cobalt-ochre,  hismuth- ochre,  antimony-ochre, 
uran-ochre,  chrom-ochre,  &c.,  most  of  them  occurring  as  earthy  masses  or 
pulverulent  incrustations. 

Octaedrite. — A  mineralogical  term  for  the  pure  oxide  of  titanium,  which 
occurs  in  elongated  eight-sided  crystals,  in  veins  in  the  primary  and  crys- 
talline rocks.     Known  also  as  Anatase  and  Pyramidal  Titanium  ore. 

Octahedral  or  Octaedral  {octo,  eight,  and  hedra,  side). — Having  eight 
equal  sides,  as  octahedral  oxide  of  titanium,  octahedral  iron  ore,  &c., — 
these  ores  occurring  in  eight-sided  crystals. 

Oculina  (Lat.  ocidus,  the  eye), — A  genus  of  stony  branching  corals,  be- 
longing to  the  family  of  Madrepores,  and  so  called  from  the  eye-like  or 
star-like  polyp-cells  which  stud  its  smooth,  thick,  short  branches.  The 
common  Oculina  virgitiea  is  often  known  as  "  white  coral,"  in  contradis- 
tinction to  the  Corallium  ruhrum,  or  "  red  coral "  of  commerce. 

OdontAspis  (Gr.  odous,  tooth,  and  aspis,  buckler).  — Literally  "  buckler- 
tooth  ;  "  a  genus  of  shark-like  fishes  occurring  in  the  chalk  formation,  and 
so  termed  from  the  buckler-like  aspect  of  their  teeth — the  only  portions 
yet  known. 

Odontology  (Gr.  odou^,  tooth,  and  logos,  discourse). — That  branch  of 
anatomical  science  which  treats  of  the  teeth.  "  The  term  '  tooth,' "  says 
Professor  Owen,  "has  been  applied  in  zoology  and  zoonomy  to  various 
organs  and  parts ;  usually  to  such  as  are  so  solid,  so  shaped,  and  so 
situated,  as  to  serve  for  seizing  and  operating  on  the  food  ;  but  it  has  been 
also  applied  to  parts,  such  as  the  prominences  on  the  hinge  of  bivalve 
shells,  which  have  no  relation  to  the  digestive  functions.  The  siliceous 
spines  of  infusorial  animalcules,  the  calcareous  jaws  of  sea-urchins,  the 
chitinous  hooks  and  booklets  of  sea-worms,  and  many  correspondmg  parts 
of  invertebrate  animals,  are  described  as  '  teeth ; '  but  Odontology  proper 
exclusively  relates  to  those  bodies,  hardened  chiefly  by  the  phosphate  of 
lime,  which  are  attached  to  parts  of  the  mouth  or  beginning  of  the  alimen- 
tary canal,  and  which  are  peculiar  to  the  vertebrated  classes  of  animals. 
.  .  .  True  calcified  teeth  vary  in  their  tissue  and  composition,  and 
still  more  in  regard  to  number,  size,  form,  structure,  position,  and  mode 
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of  attachment  in  different  animals.  They  are  principally  adapted  for 
seizing-,  tearing,  dividing,  pounding,  or  grinding  the  food ;  in  some  they 
are  modified,  to  serve  as  weapons  of  offence  and  defence ;  in  others,  as 
aids  to  locomotion,  means  of  anchorage,  instruments  for  uprooting  or 
cutting  down  trees,  or  for  transport  and  working  of  building-materials. 
They  are  characteristic  of  age  and  sex  ;  and  in  man  they  have  secondary 
relations  to  beauty  and  to  speech.  Teeth  are  always  most  intimately 
related  to  the  food  and  habits  of  the  animal,  and  are  therefore  highly 
interesting  to  the  physiologist.  They  form,  for  the  same  reason,  most 
important  guides  to  the  naturalist  in  the  classification  of  animals  ;  and 
their  value  as  zoological  characters  is  enhanced  by  the  facility  with  which, 
from  their  position,  they  can  be  examined  in  living  or  recent  animals ; 
whilst  the  durability  of  their  tissues  renders  them  not  less  available  to  the 
palaeontologist,  in  the  determination  of  the  nature  and  affinities  of  extinct 
species,  of  whose  organisation  they  are  often  the  sole  remains  discoverable 
in  the  deposits  of  former  periods  of  the  earth's  history." — See  OwerCs 
Odoiitoiiraphy,  and  article  "Odontology"  in  Encyclopcedia  Britannica. 

Odont6pteris  (Gr.  odous,  odontis,  tooth,  and  pteris,  fern). — A  somewhat 
obscure  genus  of  fossil  ferns  occurring  in  the  Coal-measures,  and  so  called 
from  the  blunt  tooth-like  lobes  of  their  leaflets.  In  Odontoptens  the  leaves 
are  bi-pinnated  ;  leaflets  lobed,  membranous,  adhering  by  all  their  base  to 
the  rachis,  and  furnished  with  a  very  indistinct  midrib,  from  which  a  few  ill- 
defined  branching  or  simple  veins  pass  into  the  lobes,  which  have  no 
midrib. 

Odour,  as  a  characteristic  of  minerals,  is  not  possessed  by  any  of  them 
in  a  dry  unchanged  state  ;  but  it  may  be  obtained  from  several  by  moist- 
ening with  the  breath,  by  friction,  hj  heat,  or  by  the  action  of  an  acid. 
Hence  we  have  the  argillaceous  odour,  or  the  odour  of  moistened  clay, 
when  certain  rocks,  as  chlorite  and  serpentine,  are  breathed  upon ;  the 
fetid,  or  the  odour  of  sulphuretted  hydrogen  obtained  from  certain  lime- 
stones when  rubbed  or  struck  with  the  hammer  ;  the  sulphurous,  obtained 
by  friction  from  pyrites,  or  by  heat  from  most  of  the  sulphurets  ;  and  the 
garlic  odour,  obtained  by  friction  from  some,  and  by  heat  from  most,  of 
the  arsenical  salts  and  ores. 

(E'ningen  Beds. — A  remarkable  lacustrine  deposit  of  highly  fossiliferous 
marls  and  limestones,  occupying  a  hollow  in  the  molasse  near  (Eningen, 
where  the  Rhine  issues  from  the  Lake  of  Constance.  They  are  of  upper 
tertiary  age,  and  are  replete  with  remains  of  dicotyledonous  plants,  fresh- 
water shells,  crustaceans,  insects,  fishes,  and  turtles,  and  have  also  yielded 
remains  of  quadrupeds. 

Og^gia  (from  Ogyges). — A  genus  of  Silurian  trilobites,  so  named  in 
allusion  to  the  obscure  and  remote  character  of  these  crustaceans,  or 
from  their  being  found  in  the  lowest  or  earliest  fossiliferous  formations. 

Ogygian. — From  Ogyges,  one  of  the  earliest  of  the  Grecian  monarchs. 
His  origin,  the  age  in  which  he  lived,  and  the  duration  of  his  reign,  are  so 
obscure,  that  the  term  Ogygian  is  often  applied  to  everything  of  dark  or 
doubtful  origin  or  antiquity.  Chronologers  date  his  reign  at  some  two 
thousand  years  before  the  Christian  Era. 

Oldhdmia. — A  peculiar  sertularian-like  zoophyte,  or  perhaps  polyzoon, 
occurring  in  the  lowest  Silurian  or  Cambrian  rocks,  and  so  termed  because 
first  detected  by  Professor  Oldham  in  the  piu-plish  hard  schists  of  Bray 
Head,  near  Dublin. 
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Old  Men's  Workings. — "  In  mining,"  says  Ansted,  "this  term  is  used  in 
reference  to  mines  that  have  been  formerly  worked,  and  where  under- 
ground excavations  are  found  on  reopening  the  mine.  By  the  old  man, 
miners  mean  any  former  workers  of  mines  they  are  engaged  in." 

Old  Red. — A  brief  expression  for  Old  Red  Sandstone  in  contradistinction 
to  New  Red — the  former  lying  beneath,  and  the  latter  above  the  true 
Coal-measures.  As  a  system  of  fossiliferous  strata,  the  Old  Red  Sand- 
stone is  now  generally  treated  under  the  term  Devonian. 

Old  Red  Sandstone,  or  Devonian  System. — Taking  the  Coal-Measures  as 
a  sort  of  middle  formation,  there  is  generally  found  in  the  British  Islands 
one  set  of  reddish  sandstones  lying  beneath,  and  another  set  lying  immedi- 
ately above  them.  By  the  earlier  geologists  the  lower  set  was  designated 
the  Old  Red  Sandstone,  and  the  upper  the  New  Med  Sandstone  ;  and  though 
the  progress  of  the  science  has  rendered  it  necessary  to  impose  certain  limi- 
tations on  these  terms,  they  are  still  sufficiently  distinctive  and  easily  re- 
membered. The  Old  Red  Sandstone  may  therefore  be  held  as  embracing 
the  whole  series  of  strata  which  lies  between  the  Silvirian  system  on  the  one 
hand,  and  the  Carboniferous  system  on  the  other.  Certain  portions  of  the 
system  are  peculiarly  developed  in  Devonshire,  and  contain  a  copious  and 
varied  fossil  fauna ;  hence  the  introduction  by  Murchison  and  Sedgwick 
of  the  term  Devonian — a  term  now  generally  employed  as  synonymous  with 
the  earlier  and  more  descriptive  one  of  "  Old  Red  Sandstone. "  Characterised 
on  its  lower  margin  by  strata  containing  the  remains  of  fishes,  and  which 
form  a  line  of  separation,  as  it  were,  between  it  and  the  underlying  Silurian, 
and  defined,  on  its  upper  margin,  by  the  rarity  of  that  vegetation  which 
enters  so  profusely  into  the  composition  of  the  Carboniferous  rocks,  there 
can,  in  general,  be  no  difficulty  in  determining  the  limits  of  the  Old  Red 
formation.  On  the  whole,  its  composition  is  manifestly  arenaceous,  the 
great  bulk  of  the  system  consisting,  as  the  name  implies,  of  a  succession  of 
sandstones,  alternating  with  subordinate  layers  of  sandy  shale  and  beds  of 
concretionary  limestone .  The  sandstones  pass  in  fineness  from  close-grained 
fissile  flags  to  thick  beds  of  coarse  conglomerate,  and  the  shales  from  sandy 
laminated  clay  to  soft  flaky  sandstone.  The  whole  system  is  less  or  more 
coloured  by  the  peroxide  of  iron — the  shades  varying  from  a  dull  rusty  grey 
to  a  bright  red,  and  from  red  to  a  fawn  or  cream-coloured  yellow.  The 
*'  Devonian"  proper,  on  the  other  hand,  exhibits  in  its  middle  and  upper 
portions  an  abundant  development  of  fossiliferous  limestones  and  calcareous 
shales,  of  slaty  shales  or  dark  bituminous-looking  schists.  Indeed,  north 
of  the  Bristol  Channel,  the  fossiliferous  limestones,  schists,  and  grits  of 
Devonshire  are  altogether  wanting ;  and  the  term  ''Old  Red  Sandstone" 
then  becomes  the  more  appropriate  designation  for  the  system.  In  the 
north  of  Europe  a  similar  preponderance  of  arenaceous  members  prevails ; 
while,  on  the  Rhine  and  in  Belgium,  the  fossiliferous  limestones  of  Devon 
have  their  parallels  in  equally  fossiliferous  calcareous  strata.  Throwing 
the  system  into  three  great  groups,  as  is  usually  done,  we  are  presented 
with  the  subjoined  co-ordinations  : — 

I  Baggy  Point  sandstone  and  Morte  Bay  schists,  N.  Devon  ;  goni- 
/  atite  limestone,  Belgium  ;  yellow  sandstones  of  Dura -Den, 
Upper  (  Fife,  with  holoptychii  and  pterichthys ;  Tclerpeton  beds, 
I  Elgin  (Triassic  ?) ;  Cyclopteris  beds  of  Kilkenny ;  red  and  white 
I     sandstones  of  Dunse. 
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Ilfracombe  and  Pl3Tnouth  limestones,  Devon,  and  Eifel  lime- 
stone, Belgium,  both  abounding  in  corals,  crinoids,  shells, 
trilobites,  and  occasional  fishes.  Red  sandstones  of  Berwick 
and  Roxburgh ;  red  sandstones,  marls,  conglomerates,  and 
cornstones  of  Hereford,  Cumberland,  Fife,  Perth,  and  Forfar 
— the  characteristic  fossils  being  gigantic  holoptychii. 

Caithness  flags  and  shales,  abounding  in  fishes — dipterus,  osteo- 
lepis,  coccosteus,  cheiracanthus,  &c.  ;  N.  Foreland,  Porlock, 
and  Torquay  beds,  Devon ;  Spirifer  sandstones  and  shale, 
Rhine.  Great  pebbly  conglomerates  and  flagstones  of  Forfar, 
with  cephalaspis,  cheiracanthus,  and  pterygotus  ;  Ludlow  and 
Lanark  Tilestones,  with  pterygotus,  eurypterus,  and  other 
kindred  crustaceans. 


Palseontologically,  though  yielding  numerous  plant-impressions  and  re- 
mains of  corals,  crinoids,  shell-fish,  trilobites,  and  eurypterites,  the  most 
marked  and  characteristic  fossils  of  the  system  are,  perhaps,  its  numerous 
and  varied  Fishes — often  of  peculiar  forms,  and  covered  with  bony  plates 
(coccosteus,  pterichthys,  cephalaspis,  &c.) ;  clad  with  hard,  enamelled,  and 
variously  ornamented  scales  [holoptychius,  dipterus,  asterolepis,  &c. ),  and  not 
unfrequently  armed  with  sharp,  defensive  fin-spines  {cheiracanthus,  dipla- 
canthus,  &c.) — See  tabulations,   ''Geological  Scheme." 

Oligocene  (Gr.  oligos,  small,  and  kainos,  recent). — A  term  employed  by 
M.  Beyrich  to  designate  certain  Tertiary  beds  of  Germany  (Mayence,  &c.), 
which  appear  to  be  neither  exactly  of  Eocene  nor  of  Miocene  age,  but  to 
occupy  an  intermediate  position. — Oligocene,  a  little  more  recent  than 
Eocene — slightly  recent. 

Oligoclase  (Gr.  oligos,  small,  and  Hasis,  fracture). — A  mineralogical 
term  for  soda-felspar,  in  allusion  to  its  peculiar  fracture,  as  distinguished 
from  orthoclase  or  potash  felspar.  According  to  Berzelius,  it  consists  of 
63.70  silica,  23.95  alumina,  8.11  soda,  1.20  potash,  and  2.05  lime,  with 
traces  of  magnesia  and  iron.  It  occurs  in  granites  and  porphyries  ;  is  of 
a  white  or  whitish-grey  colour,  and  melts  easier  than  orthoclase  or  albite 
to  a  clear  glass. — See  Felspar. 

O'livine.  —  An  olive- coloured  semi-transparent  mineral,  occurring  in 
rounded  grains  and  crystals  in  many  basalts  and  lavas.  It  is  common  in  the 
basaltic  greenstones  of  Scotland,  and  consists  of  about  40  silica,  48  mag- 
nesia, 11  iron  protoxide,  with  traces  of  manganese  and  alumina.  Fine 
green-coloured  transparent  crystallised  varieties  are  known  as  Crysolite, 
and  occasionally  used  as  gems,  though  not  much  valued  on  account  of 
their  softness  and  frequent  flaws. 

O'mhria  (Gr.  omhrios,  rain). — An  early,  but  now  disused,  term  for  fossil 
sea-urchins  (echinites,  cidarites,  galerites,  &c.),  which  were  supposed  to  have 
fallen  from  heaven  in  showers. 

O'nchus  (Gr.  onchos,  bent  or  hooked  like  a  talon  or  arrow-barb). — Ac- 
cording to  Agassiz,  a  genus  of  Cestracionts  found  in  the  Silurian,  Devonian, 
and  Carboniferous  formations.  Their  fin-spines  or  dorsal  rays  only  are 
known,  and  of  these  seven  or  eight  species  ai'e  enumerated.  They  are 
wide  at  the  base,  and  bent  backwards,  with  their  posterior  margin  desti- 
tute of  teeth. 

Onyx. — The  general  term  for  those  varieties  of  agate  which  consist  of 
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a,ltemate  layers  of  white,  brown,  or  black,  and  which  were  greatly  valued 
by  the  ancients  for  cameos.  The  word  is  Greek,  and  signifies  nail,  in 
allusion  to  the  parallel  bands  of  the  mineral  resembling  those  frequently 
seen  on  the  human  nail.  High  prices  are  often  given  for  genuine  antique 
onyx  cameos. 

O'olite  (Gr.  oon,  an  egg,  and  lithos,  stone). — A  variety  of  limestone,  so 
termed  from  its  being  composed  of  small  rounded  grains,  resembling  the 
eggs  or  roe  of  a  fish — each  grain  having  usually  some  minute  fragment  of 
sand  as  a  nucleus,  around  which  concentric  layers  of  calcareous  matter 
have  accumulated.  When  the  grains  are  very  distinct  and  well-rounded, 
the  term  roestone  is  sometimes  used  as  a  synonym  ;  and  when  they  are 
large  and  pea-like,  the  rock  is  known  as  pisolite  or  pea-stone  {pisiim,  a  pea). 
The  marked  occurrence  of  these  oolites  or  roestones,  in  certain  of  the 
secondary  strata  of  England,  has  given  the  name  not  only  to  the  Oolite 
Formation,  properly  so  called,  but  also  to  the  Oolitic  System  as  now 
extended  by  modern  geologists, 

Oolithes  (Gr.  oon,  egg,  and  lithos,  stone). — A  general  term  for  the  fossil 
eggs  of  birds,  reptiles,  and  oviparous  animals— those  of  birds  having  been 
found  in  recent  and  upper  tertiary  formations  [jEpiornis),  and  those  of 
reptiles  in  tertiary,  and  even,  as  recently  supposed,  in  oohtic  strata 
{OolitJies  Bathonicce).  The  supposed  egg-packets,  or  spawn  of  crustaceans, 
ParJca  decipiens,  occur  abundantly  at  the  very  base  of  the  Old  Eed 
Sandstone ;  and  that  of  mollusca  {Nidulites)  so  early  as  the  Silurian 
system. 

Oolitic  or  Jurassic  System. — Deriving  its  name  from  the  prevalence  of 
limestones  of  an  oolitic  texture  as  developed  in  England,  or  from  the  Jtira 
range,  as  typically  exhibited  on  the  continent  of  Europe.  This  system 
may  be  said  to  comprehend  the  whole  of  those  peculiar  limestones,  cal- 
careous sandstones,  marls,  shales,  and  clays  which  lie  between  the  New 
Eed  Sandstone  beneath  and  the  Chalk  formation  above.  And  however 
similar  these  strata  may  be  in  some  features,  there  is  no  truth  in  geology 
more  fully  established  than  this,  that  where  the  system  is  complete,  the 
argillaceous  laminated  limestone  and  shales  termed  the  Lias  constitute  the 
lowest  group ;  the  yellowish  granular  limestones,  calcareous  sandstones, 
sands  and  clays,  called  Oolite,  the  middle  group  ;  and  the  greyish  lamin- 
ated clays,  with  subordinate  layers  of  limestone  and  flaggy  ferruginous 
sandstones,  the  Wealden  or  upper  group.  Taking  these  groups  in  descend- 
ing order,  the  following  synopsis  exhibits  their  subdivisions  as  typically 
developed  over  extensive  areas  in  England : — 

Weald  Clay. — Greyish  or  bluish  laminated  clays  imbedding 
concretions  of  ironstone,  thin  layers  of  argillaceous  lime- 
stone, and  sandy  ferruginous  flags. 

Hastings  Sands. — Sands  and  sandstones  frequently  ferru- 
ginous, with  partings  of  clay ;  beds  of  clay  and  sandy 
shale  more  or  less  calcareous,  with  subordinate  beds  of 
limestone. 

Pdrbeck  Beds. — Estuary  limestones  alternating  with  sands 
and  clays  (formerly  grouped  with  the  Wealden). 

Uppkr  Oolitk. — Coarse  and  fine  grained  oolitic  limestones, 
with  layers  of  calcareous  sand  and  concretions  {Portland 
stone  and  Sliotover  sand) ;  dark  laminated  clays,  with 
gypsum  and  bituminous  shalo  {Kimmeridye  clay). 
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Middle  Oolite, — Coarse-grained,  shelly,  and  coralline  oolite, 
with  calcareous  sands  and  grit  {Coral  rag) ;  dark-blue 
clays,  with  subordinate  clayey  limestones  and  bituminous 
shale  {Oxford  clay) ;  shelly  calcareous  grit  {Kelloicay  rock), 
with  subjacent  blue  clays. 

Lower  Oolite.  —  Coarse,  rubbly,  and  shelly  limestones 
OOLITE  \  {Cornbrash) ;  laminated  shelly  limestones  and  grits  (i^ores^ 
marble)  ;  sandy  layers  and  thick-bedded  blue  clay  {Brad- 
ford clay) ;  thick-bedded  oolite,  more  or  less  compact  and 
sandy  {Bath  or  great  oolite) ;  flaggy  grits  and  oolites  {Stones- 
field  slate) ;  marls  and  clays  with  soft  marly  limestone 
{Ftdler's  eartU) ;  calcareous  freestone,  irregularly  oolitic, 
and  yellow  sand  {Inferior  oolite). 

Upper  Lias. — Thick  beds  of  dark  bituminous  shale;  beds 

of  pyritous  clay  and  alum  shale  j  indurated  marls  or  marl- 

stone. 

r^ER  Lias. — Dark  laminated  limestones  and  clays  ;  bands 

ironstone  ;  layers  of  jet  and  lignite ;  beds  of  calcareous 

sandstone. 
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All  the  members  are  well  developed  in  England  ;  it  is  chiefly  the  lias  and 
oolite  that  are  found  in  France,  Switzerland,  and  Germany ;  patches  of 
the  lias  and  oolite  occur  in  Scotland ;  the  oolite  alone  in  Hindustan  and 
North  America ;  and  beds  of  Wealden  epoch  have  been  detected  in 
Hanover  and  Westphalia.  As  deposits,  the  lias  and  oolite  are  eminently 
marine,  though  occasionally  exhibiting  evidence  of  alternate  elevation  and 
depression ;  while  the  Wealden  and  Purbeck  beds  display  frequent  alter- 
nations of  marine  with  fresh-water  or  estuary  conditions. 

With  the  exception  of  the  higher  mammalia,  almost  every  existing  order 
is  represented  in  the  fauna  of  the  Oolite,  but  the  forms  are  all  Mesozoic, 
and  died  out  at  the  close  of  the  chalk  era.  The  vegetation  of  the  system 
is  also  extremely  varied,  but  the  highest  orders  appear  to  be  coniferous, 
and  as  yet  no  example  of  a  true  exogenous  timber  tree  has  been  detected. 
Of  its  numerous  fossils  the  most  characteristic  are  the  cycadacece,  of  which 
the  stems,  fruits,  and  leaves  are  found  in  abundance ;  the  shells  of  the 
grypkcea,  so  peculiarly  plentiful  in  the  lias  ;  the  ammonites  and  belemnites 
of  innumerable  species ;  the  insects  of  the  lias  and  weald  ;  the  pterodactyle, 
or  flying-lizard  ;  the  fresh- water  and  marine  turtles  ;  and,  above  all,  the 
ichthyosaurus,  plesiosaurus,  and  other  sauroid  reptiles,  whose  marvellous 
forms  and  variety  have  suggested  for  the  oolite  the  not  inappropriate  title 
of  "  the  age  of  reptiles."  Still  higher  in  the  scale  of  being  than  these  are 
the  warm-blooded  marsupial  mammals,  amphitherium,  phascolotJieriuin,  spa- 
lacoiherium,  stereognathus,  triconodon,  and  plagiaulax — the  earliest  of  their 
kind  yet  detected  in  the  crust  of  the  earth.  For  further  details  see  Lias 
and  Wealden  ;  and  for  foreign  and  contemporary  equivalents  see  tabula- 
tions, "  Geological  Scheme." 

Opal  (origin  unknown,  but  supposed  to  be  connected  with  the  Greek 
word  ops,  opos,  signifying  vision). — The  quarz  resinite  of  Haiiy  ;  the  un- 
cleavable  quartz  of  Mohs  ;  and  in  its  pure  state  a  hydrate  of  silica,  consist- 
ing of  from  90  to  95  of  silica,  and  from  5  to  10  of  water.  In  most  of  its 
varieties  there  is  some  admixture  of  alumina,  lime,  and  iron  ;  hence,  as  a 
mixed  siliceous  mineral,  it  is  allied  to  agate  and  chalcedony,  but  distin- 
guished by  its  pecuUar  vitreous  or  rather  resinous  lustre.  It  occurs 
colourless  or  of  all  colours  ;  is  amorphous  ;  in  the  compact  varieties  has  a 
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conchoidal  fracture,  but  in  otliers  is  splintery,  or  even  earthy.  The  better- 
known  varieties  are,  1 .  Precious  or  nolle  opal,  which  owes  its  beautiful 
play  of  coloiirs  to  a  multiplicity  of  minute  pores  in  the  mass  ;  2.  Hydro- 
jpliane,  or  those  sub- varieties  of  noble  opal  which,  when  immersed  in  water, 
become  transparent  by  the  filling  up  of  the  pores  ;  3.  Sun  or  fire  opal,  or 
girasol,  transparent,  of  a  brilliant  vitreous  lustre,  and  generally  of  a  bright 
hyacinth  red  or  yellow  when  held  between  the  eye  and  the  light;  4. 
Hyalite,  glassy  opal,  or  Muller's  glass,  occurring  in  transparent,  very  glassy, 
small  mammillary  incrustations;  5.  Common  opal,  semi-transparent,  vitre- 
ous, and  of  various  coloiu's ;  6,  Semi-opal,  duller  and  less  pellucid  than 
common  opal,  and  often  of  variegated  colour ;  7.  Cacholong,  or  mother-of- 
pearl  opal,  having  a  pearly  resinous  lustre,  and  so  called  from  its  being 
found  near  the  river  Cach  in  Bucharia  ;  8.  Wood  opal,  or  wood  converted 
into  opal  by  siliceous  infiltration,  but  still  retaining  its  woody  texture  ; 
9.  Jasper  opal,  or  such  ferruginous  varieties  as  pass  imperceptibly  into  com- 
mon variegated  jasper  ;  and,  10.  Menilite  or  liver  opal,  a  compact  serai-resin- 
ous variety  found  at  Mont  Menil,  near  Paris,  and  us\ially  of  a  dark  brown 
or  liver  colour.  Besides  the  above  there  are  other  kinds  enumerated  by 
lapidaries,  but  these  are  for  the  most  part  founded  upon  very  minute  and 
unimportant  distinctions. — See  each  variety  under  its  own  designation. 

Opalescent. — Resembling  opal  in  lustre ;  exhibiting  a  play  of  colours  like 
some  varieties  of  opal ;  displaying  iridescence. 

Opalised. — Converted  into  a  substance  resembling  opal ;  converted  into 
opal  by  the  infiltration  of  silica  in  a  state  of  solution  (natural  gelatine  of 
silica).  Hence  "opalised  wood,"  or  wood  petrified  by  silica,  and  acquir- 
ing a  structure  resembling  opal. 

Open  Cast. — In  Mining,  the  method  of  working  a  vein  when  the  ore 
appears  at  the  outcrop,  and  can  be  obtained  by  workmgs  open  to  the  day, 
and  without  sinking  a  shaft. 

Operculum  (Lat.,  a  lid). — In  Conchology,  the  calcareous  or  homy  lid  with 
which  gasteropodous  molluscs  (like  the  periwinkle)  close  the  aperture  of 
their  shells  when  they  withdraw  within  them  for  shelter.  By  some  concho- 
logists  (Adanson,  Gray,  &c.),  the  operculum  is  considered  as  the  equiva- 
lent of  the  right  valve  of  the  Conchifera  or  bivalves ;  but  however  similar 
in  appearance,  its  anatomical  relations  are  held  by  others  to  be  altogether 
difierent.  Opercvdar-like  organisms  are  frequently  found  fossil. In  Ich- 
thyology, the  gill-cover  or  bony  flap  which  covei-s  and  protects  the  gills  in 
fishes.     Opercular  bones  are  frequently  found  detached  in  "bone  beds" 

and  other  fossiliferous  strata. In  Botany,  the  membranous  lid  which 

covers  the  theca  or  spore-case  in  mosses. 

Ophidian  (Gr.  ophis,  a  serpent). — A  serpent ;  belonging  to  the  serpent 
order — the  Ophidia  constituting  one  of  the  main  orders  of  Reptiles  in 
Cuvier's  arrangement. 

O'pMte  and  Ophiolite  (Gr.  ophis,  a  serpent,  and  liihos). — Mineralogical  terms 
for  serpentine,  but  seldom  used  by  British  geologists. — See  Serpentine. 

Oracdntlius  (Gr,  oraios,  beautiful,  and  akantha,  spine). — A  genus  of  ces- 
traciont  fin-spines,  or  ichthyodorulites,  occurring  in  the  Carboniferous  for- 
mation, and  so  termed  from  the  varied  ornamentation  of  the  species. 

Orbicullna(Lat.  orhicida,  a  little  orb). — A  genus  of  minute  foraminiferous 
chambered  shells,  so  called  from  their  flattened  globvilar  form.  Species  of 
the  genus  are  still  living  in  tropical  seas,  and  others  are  found  fossil  in  the 
oldest  tertiaries. 
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Ores  (Ger.  erz).  —Metals  occurring  in  nature  in  a  state  of  purity  are  said 
to  be  native  ;  when  combined  with  other  substances,  so  as  to  require  vari- 
ous processes  for  their  separation,  they  are  termed  wes  ;  e.g.,  the  sulphur- 
ets  and  carbonates  of  copper  in  contradistinction  from  the  pure  ductile 
metal.  Geologically,  these  ores  may  be  found  in  veins,  in  indeterminate 
masses,  or  in  regular  strata  ;  and  the  associated  mineral  matter  is  known 
as  the  matrix,  gangue,  vein-stone,  or  ore-stone  of  the  metal.  Ores  of  one  or 
other  of  the  metals  occur  in  all  formations,  but  most  abundantly  and  avail- 
ably in  districts  that  have  been  subjected  to  subterranean  disturbance  and 
metamorphic  agency.  The  idea  that  certain  metals  are  peculiar  to  certain 
geological  epochs,  or  rather  that  they  occur  in  certain  rock-formations  more 
abundantly  than  in  others,  is  one  that  derives  support  more  from  the  dis- 
turbing and  metamorphic  agencies  to  which  these  formations  have  been  sub- 
jected, than  from  any  chronological  succession  or  development  of  the  metals 
themselves.  The  metals  are  the  same  in  all  times  :  their  ores  only  appear 
in  different  states  in  different  formations,  and  segregated  or  collected  more 
abundantly  in  some  localities  than  in  others.  It  is  usual  to  describe  the 
metallic  ores  as  occurring  in  the  four  following  conditions : — 1.  In  a  metallic 
state,  and  either  solitary  or  combined  with  each  other ;  in  the  latter 
case  forming  "alloys."  2.  Combined  with  sulphur  forming  sulphxirets. 
3.  Combined  with  oxygen  forming  oxides.  4.  Combined  with  acids  form- 
ing carbonates,  phosphates,  &c.,  which  generally  go  by  the  name  of 
"metallic  salts." 

Organic  (Gr.  organon,  a  member  or  instrument). — Applied  to  plants  and 
animals  as  being  supplied  with  certain  organs  or  instruments  for  the  pur- 
poses of  growth  and  nutrition.  Their  structure  is  said  to  be  organic,  and 
they  are  termed  organised  bodies,  in  contradistinction  to  minerals  which  are 
inm-ganic,  and  whose  increase  takes  place  by  external  additions,  and  not 
through  the  instrumentality  of  any  peculiar  organs.  The  term  Organic 
Remains  is  used  as  synonymous  with  fossils,  and  applies  to  aU  remains  of 
plants  or  animals  found  imbedded  in  the  crust  of  the  earth. 

Ornithichnites  (Gr.  or7iis,  orniihos,  a  bird,  and  ichnon,  a  footprint). — 
Footsteps  supposed  to  be  those  of  birds,  and  found  abundantly  on  the  sand- 
stone slabs  of  the  Trias,  especially  on  the  sandstones  of  the  Connecticut 
valley  in  North  America.  Many  of  these  are  of  gigantic  size,  and  would 
seem  to  indicate  the  existence  of  cursorial  and  grallatorial  birds  three  or 
four  times  the  size  of  the  existing  ostrich.  Professor  Hitchcock  has  been 
the  great  elaborator  of  the  Connecticut  footprints,  and  considers  many  of 
them  as  undoubtedly  those  of  birds  ;  but  Professor  Owen,  while  admitting 
the  close  resemblance,  administers  the  following  necessary  caution: — 
"  Footprints  alone,  like  those  termed  '  Ornithichnites,'  are  insufficient  to 
support  the  inference  of  the  possesion  of  the  highly  developed  organisation 
of  a  bird  of  flight  by  the  creatures  which  left  them.  The  Rhynchosaur  and 
biped  Pterodactyles  already  warn  us  how  closely  the  ornithic  type  may  be 
approached  without  the  essential  characters  of  the  saurian  being  lost.  By 
the  Chirotherian  ichnolites  we  learn  how  closely  an  animal,  in  all  probabil- 
ity a  Batrachian,  may  resemble  a  pedimanous  mammal  in  the  form  of  its 
footprints."  On  the  other  hand,  the  marked  tri-dactylous  form  of  the  foot- 
prints, the  texture  of  the  epidermal  impressions,  and  the  amount  of  uric 
acid  contained  in  the  coprolites  usually  associated  with  them,  afford  pretty 
strong  presumptive  evidence  of  their  really  being  the  footsteps  of  birds. 

Ornitlioc6pros  (Gr.  ornis,  ornithos,  a  bird,  and  kojjros,  dung). — Literally 
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"bird-excrement ;"  a  term  occasionally  applied  to  guano,  wliicli  is,  in  the 
main,  composed  of  the  droppings  of  countless  seafowl,  and  some  accumu- 
lations of  which  are  semi-mineralised,  and  evidently  of  vast  antiquity. 

Ornithoidichnites  (Gr.  ornis,  ornithos,  a  bird  ;  eidos,  resemblance ;  and 
ichnon,  a  footstep). — Literally  "bird-like  footprints;"  a  term  denoting 
resemblance  merely,  without  affirming,  as  "omithichnites"  does,  that  they 
are  really  the  footmarks  of  birds. 

Oruitholltes  (Gr,  ornis,  a  bird,  and  lithos,  stone). — The  general  term  for 
the  remains  of  birds  occurring  in  a  fossil  state.  From  the  absence  of  teeth 
in  Birds,  and  the  close  approximation  of  the  form  in  many  genera,  it  is  often 
all  but  impossible  to  determine  the  relations  of  the  ornitholites  that  occa- 
sionally turn  up  to  the  palaeontologist.  As  yet  they  have  been  found  only 
in  the  newer  formations — the  Chalk  and  Tertiaries. 

O'rodus  (Gr.  oraios,  beautiful,  and  odous,  tooth). — A  genus  of  cestraciont 
or  palatal  fish-teeth  occurring  in  the  Carboniferous  system,  and  so  termed 
from  the  beauty  of  their  varied  specific  forms. 

O'rpiment  (an  abbreviated  corruption  of  the  Latin  word  atiripigmentum, 
or  golden  pigment). — Yellow  sulphuret  of  arsenic,  consisting,  according  to 
Klaproth,  of  62  arsenic  and  38  sulphur.  It  is  found  in  metalliferous  veins, 
and  imbedded  in  various  formations,  and  occurs  in  foliated  masses,  in  con- 
cretions, or  in  minute  crystals.  The  foliated  structure  of  orpiment,  and  its 
arsenical  odour  when  exposed  to  heat,  distinguish  it  from  native  sulphur. 
Jied  or^nment  is  the  name  frequently  given  to  the  bi-sulphuret  of  arsenic  or 
Realgar,  which  see. 

Orthis  (Gr.  orthos,  straight). — A  genus  of  fossil  bivalves,  known  only  in 
pala3ozoic  strata,  and  taken  as  the  type  of  the  family  Orthidce.  They  are 
characterised — shell  transversely  oblong,  radiately  striated,  valves  slightly 
convex,  beak  inconspicuous,  hinge-hne  narrower  than  the  shell,  rarely  for- 
aminated.  In  the  silurian  sub-genus  Orthisina  the  shell  is  impunctate, 
widest  at  the  hinge-line,  and  generally  perforated  by  a  small  round  foramen. 

O'rthite  (Gr.  orthos,  straight). — A  silico-aluminate  of  cerium,  so  called  by 
Berzelius  from  its  occurring  in  straight  needle-shaped  or  columnar  masses 
in  the  granites  of  Scandinavia.  It  is  closely  related  to,  if  not  identical 
with,  the  Allanite  and  Cerin  of  other  mineralogists. 

Orthocdntlius  (Gr,  orthos,  straight,  and  akantha,  spine). — A  genus  of 
straight  cylindrical  fin-spines  occurring  in  the  Carboniferous  formation, 
and  belonging  to  some  unknown  cestraciont. 

Orth6ceras,  Orthoceratite  (Gr.  orthos,  straight,  and  heras,  horn). — A  genus 
of  straight  tapering  chambered  shells,  so  called  from  their  tapering  to  a 
point  like  a  horn.  They  occur  from  the  Silurian  to  the  Trias  inclusive — 
many  of  their  fragments  indicating  a  length  of  more  than  six  feet. 

Orthocerdtidse  (Gr,  orthos,  straight,  and^-«-as,  a  horn). —A  family  of  fossil 
cephalopodous  chambered  shells,  so  called  from  their  tapering  horn-like 
shape — some  being  straight,  others  curved,  and  some  discoidal.  The  family 
includes  such  generic  forms  as  orthoceras,  gomphoceras,  oncoceras,  jihragmo- 
ceras,  cyrtoceras,  gyroceras,  &c,,  all  of  which  are  peculiar  to  the  older  forma- 
tions. In  all,  the  shell  was  essentially  external ;  had  a  small  body-cham- 
ber, into  which  the  animal  partly  withdrew  ;  had  a  complicated  and  large 
siphuncle  ;  and  was  less  calcified  than  in  the  nautilus  and  ammonite. 

O'rthoclase  (Gr.  orthos,  straight,  and  klasis,  fracture), — A  mineralogical 
term  for  potash-felspar,  because  of  its  straight  flat  fracture.  Orthoclase  is 
often  known  simply  q&  felspar  or  prismatic  felspar ;  and  whether  in  its  trans- 
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paremt  or  translucent  varieties  termed  adularia,  in  the  less  splendent  varie- 
ties known  as  commonfelspar^  or  in  the  glassy  potash-soda  variety  known  as 
sanadine  or  "glassy  felspar,"  is  one  of  the  most  important  constituents  of 
the  globe— occurring  not  only  in  granite,  gneiss,  and  porphyry,  but  in 
many  secondary  formations  composed  of  their  debris,  as  in  greywacke,  and 
some  sandstones  and  conglomerates.  Orthoclase  is  very  readily  weathered 
and  decomposed,  and  in  this  state  falls  down  to  the  whitish  earth  or  clay 
known  as  kaolin,  and  extensively  used  in  the  manufacture  of  porcelain  and 
stoneware.  Compact  felspar,  or  felstone  as  it  is  sometimes  termed,  seems 
generally  an  admixture  of  orthoclase  and  quartz,  and  in  this  state,  or  in  its 
softer  and  earthier  condition  of  claystone,  constitutes  an  important  member 
of  the  Trap  series.— See  Felspak. 

Orthonota,  Ortlion6tU8  (Gr.  orthos,  straight,  and  notes,  the  back). — A  pro- 
visional sub-genus  of  Modiola-looking  bivalves  occurring  in  Palaeozoic  strata, 
and  so  termed  from  their  long  straight  plaited  backs.  The  subdivisions  of 
these  elongated  modiola-like  shells  are  by  no  means  well  established. 

Oryctology  (Gr.  oryklos,  dug  up,  and  logos). — Literally,  the  "Science  of 
things  dug  up,"  that  is,  of  all  bodies,  whether  organic  or  inorganic,  found 
buried  in  the  earth.  It  was  generally  employed,  however,  as  synonymous 
with  Palaeontology,  and  referred  alone  to  fossils.  It  is  now  entirely  dis- 
used. 

Os  or  Osar.  —A  Swedish  term  for  those  elongated  hillocks  or  mounds  of 
gravel  belonging  to  the  Drift  or  Glacial  period,  and  which  are  abundantly 
and  characteristically  scattered  over  Sweden  and  the  islands  of  the  Baltic. 
The  greater  part  of  the  gravel  of  these  hills,  which  occasionally  rise  to  100 
or  200  feet,  is  of  small  dimensions,  and  mixed  with  much  sand,  and  they 
almost  always  exhibit  a  slope  and  a  scarped  side  ;  the  former  being  towards 
the  north,  which  is  the  source  of  the  detritus. 

Osmeroides  (Lat.  osmerus,  the  smelt). — A  genus  of  fossil  fishes  fovmd  in 
the  Chalk  of  England  by  Dr  Mantell,  and  so  named  by  Agassiz  from  their 
resemblance  to  the  smelt.  There  are  two  or  three  species  known  to  palae- 
ontologists. 

O'smium  (Gr.  osm§,  odour).— A  metal  discovered  by  Tennant  in  crude 
platinum,  and  so  named  from  the  strong  disagreeable  odour  given  out  by 
its  oxide.  Two  native  alloys  of  osmium  and  iridium  are  known  to  miner- 
alogists under  the  names  osmiridium  and  iridosmiwm,  both  of  which  are 
found  in  fiattish  grains  or  scales  in  the  gold  and  platina  sands  of  the  Ural. 
Their  composition  is  variable. 

Osseous  (Lat.  os,  a  bone). — Bony ;  containing  bone ;  resembling  bone 
in  textxire  or  structure. 

Osseous  Breccia  (Lat.  os,  a  bone).— Bones  and  fragments  of  bones 
cemented  together  by  calcareous  or  other  matter,  and  found  in  caverns 
and  fissures,  are  so  termed.  The  "  Bone  breccias  "  of  Gibraltar  and  other 
parts  of  the  Mediterranean  shores  are  well  known  to  geologists  ;  and 
accumulations  of  a  similar  nature,  though  containing  the  remains  of  very 
different  animals,  have  been  discovered  in  Australia.  The  Mediterranean 
breccias  consist  wholly  of  the  bones  of  land  animals,  and  of  these  compara- 
tively few  belonging  to  Carnivora  ;  while  the  absence  of  marine  remains  and 
of  the  usual  abrading  effects  of  water,  shows  that  the  breccia  was  formed 
on  dry  land,  and  not  beneath  the  sea.  "  The  only  rational  explanation  of 
these  facts"  (says  Dr  Mantell,  speaking  of  the  Mediterranean  bone 
breccias),  "  is  that  which  assumes  the  original  union  of  these  distant  rocks 
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and  islands  into  a  continent  or  large  island,  which,  like  Calabria,  wa- 
subject  to  repeated  visitations  of  earthquakes ;  and  that  the  animal^ 
which  inhabited  the  country  fell  into  the  fissures  thus  produced,  and  were 
preserved  by  the  calcareous  infiltrations  that  were  constantly  in  progress. 
Subsequent  convulsions  and  denuding  agencies  severed  the  country  into 
rocks  and  insular  masses,  of  which  catastrophes  the  osseous  conglomerates 
are  the  physical  and  only  records," 

O'ssicle  (Lat.  ossicidwn,  a  httle  bone). — A  small  bone  ;  applied  in  Anatomy 
to  various  small  bones  of  the  skeleton  ;  also  to  the  calcareous  or  bony-like 
joints  and  segments  of  encrinites,  star-fishes,  and  similar  animals. 

Ossiferous  (Lat.  os,  a  bone,  and  fero,  I  yield). — Containing  or  yielding 
bones  or  fragments  of  bones,  as  many  of  the  post-tertiary  sands  and  gravels. 
Thus  we  have  ossiferous  gravels,  ossiferous  marls,  ossiferous  caverns,  &c. 

Ossiferous  Caverns,  Breccias,  and  Gravels.— Of  more  recent  date  than 
the  newest  pliocene  lignites,  clays,  and  marls,  there  occur  in  many  regions 
(the  northern  hemisphere  especially)  gravels  replete  with  bones  of  terres- 
trial and  marine  mammals  {ossiferous  gravels) ;  cemented  and  stalagmitic 
bone-breccias  in  caves  and  fissures  {osseous  breccias)  ;  and  caverns  in  lime- 
stone ridges  filled  with  bones  imbedded  in  ochraceous  mud  or  stalagmite 
{ossiferous  caverns),  some  of  these  the  skeletons  of  animals  that  had  laired 
and  died  there,  and  others  that  had  been  dragged  thither  and  devoured 
by  carnivora,  or  had  been  drifted  by  waves  and  currents,  while  the  sea 
and  land  stood  at  varying  and  variable  levels.  Though  generally  of  more 
recent  date  than  the  true  Tertiaries,  many  of  these  cave-deposits  are  of 
vast  antiquity — their  lower  floors  containing  the  remains  of  pliocene  or 
post-pliocene  genera  ;  the  middle  deposits  the  remains  of  true  pleistocene 
species  ;  while  the  upper  layers  of  mud  and  stalag-mite  imbed  the  bones, 
charred  wood,  and  rude  stone-implements  of  the  human  race.  Their 
epoch,  therefore,  as  regards  their  organic  remains,  is  partly  pleistocene, 
and  partly  recent ;  and  though  the  caves  themselves  were  originally  exca- 
vated by  the  waves  of  pliocene  seas,  most  of  them  have  undergone  exten- 
sive changes  alike  during  the  pleistocene  and  current  eras.  The  most  re- 
markable ossiferous  caverns  in  England  are  Kirkdale  Cave  near  Kirkby 
Moorside  in  Yorkshire,  the  Dream  Cavern  near  Worksworth  in  Derby- 
shire, Banwell  Cave  in  the  Mendip  Hills,  Kent's  Hole  and  Brixham  Cave 
near  Torquay,  Oreston  near  Plymouth,  Cefn  near  Denbigh,  and  Paviland 
near  Swansea.  In  Germany  the  slopes  of  the  Harz  mountains  give  us  the 
caves  of  Baumann,  Biel,  and  Schwazfeld  ;  between  the  Harz  and  Franco- 
nia  is  the  Bear  Cavern  of  Glucksbrunn  ;  the  Jura  formation  near  Baireuth 
is  celebrated  for  the  rich  associated  caverns  of  Gaileureuth,  Wunderhole, 
Eabenstein,  Kahloch,  Zahnloch,  Schneiderloch,  &c.  In  Westphalia  the 
same  oolitic  formation  has  the  caves  of  Kliiterhole  and  Sandwich.  The 
caves  of  Adelsberg  in  Camiola,  and  the  Dragons'  caves  in  Hungary,  have 
also  yielded  bones.  In  France,  instructed  by  Dr  Buckland's  researches, 
two  caverns,  rich  in  bones,  have  been  described  by  M.  Thirria,  near  Vesoul, 
and  several  others  near  Narbonne  by  Marcel  de  Serres,  Toumal,  Christol, 

&c,,  and  one  near  Miremont  by  M.  do  la  None. Osseous  breccia  appears 

singularly  connected  with  the  coasts  of  the  Mediterranean.  It  occurs  at 
Gibraltar,  in  Languedoc,  and  at  several  other  points  in  the  south  of  France, 
at  Antibes,  Nice,  Pisa,  Cape  Palinurus,  north  of  Basteain  Corsica,  Cagliari 
in  Sardinia,  Meridolce  and  Maccagnone  in  Sicily,  in  Dalmatia,  &c.  Ferru- 
ginous breccia,    in  which  bones  are  associated   with  pisolitic  iron  -  ore, 
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occurs  in  Wurtemberg,  and  in  Camiola  in  Jura  limestone.  Such  are  a 
few  of  the  best  known  of  these  curious  repositories,  whose  characteristic 
Mammalian  remains  may  be  briefly  tabulated  as  follows  : — 

Pachyderms. — Elephas,  Mastodon,  Hippopotamus,  Chseropotamus,  Ehino- 

ceros,  Tapir,  Sus,  &c. 
Solipeds.  — Equus. 

Ruminants. — Cervus,  Antelope,  Urus,  Bos,  Merycotherium,  &c, 
Carnivors. — Felis,  Hyaena,  and  the  peculiar  hardened  excrement,  album 

grcecum,  of  the  hyajna,  Machairodus,  Ursus,  Gulo,  Wolf,  Fox,  Polecat, 

Weasel,  Otter,  &c. 
Rodents.— VoYcnyiXiQ,  Beaver,  Arvicola,  Eat,  Lagomys,  Hare,  Eabbit, 

&c. 
Edentates. — Megalonyx,  Megatherium,  Macrauchenia,  Manis,  &c. 

Oste61epis  (Gr.  osteon,  a  bone,  and  lepis,  scale). — Literally  ''bony-scale ; " 
a  genus  of  ganoid  fishes  peculiar  to  the  Old  Eed  Sandstone,  and  so  named 
from  the  enamelled  bony  character  of  its  scales.  There  are  three  or  four 
species  catalogued  by  palaeontologists ;  but  in  all  the  rhomboidal  bony 
scales,  the  enamelled  osseous  plates  of  the  head,  and  the  thickly-set  bony 
rays  of  the  fins,  are  the  distinguishing  characteristics. 

Osteology  (Gr.  osteon,  a  bone,  and  logos,  discourse). — Literally  ''the 
science  of  bones  ; "  a  knowledge  of  the  skeleton  or  bony  fabric  of  the  dif- 
ferent tribes  of  animals ;  comparative  anatomy,  "  The  organs  of  every 
animal,"  observes  Cuvier,  "must  be  regarded  as  forming  a  macliine,  the 
parts  of  which  are  mutually  dependent  on  each  other,  and  exquisitely 
adapted  for  the  functions  they  have  to  perform ;  and  such  is  the  intimate 
relation  of  the  several  organs,  that  any  variation  in  one  part  is  constantly 
accompanied  by  a  corresponding  modification  in  another."  It  is  by  a 
knowledge  of  this  law  that  the  palaeontologist  is  enabled  to  reassemble,  as 
it  were,  the  scattered  remains  of  the  beings  of  a  former  state  of  the  globe 
— to  determine  their  place  in  the  scale  of  animated  nature,  and  to  reason 
on  their  organisation,  habits,  and  economy,  with  as  much  clearness  and 
certainty  as  if  they  were  still  living  before  him.  Hence  the  ready  deter- 
mination of  a  Carnivorous  cutting-tooth  from  an  Herbivorous  grinding 
one,  and  that  again  from  the  chisel-like  tooth  of  a  Eodent ;  so  also  of  the 
articulation  of  the  jaw  that  has  to  cut,  the  jaw  that  has  to  grind,  and  that 
which  has  to  gnaw ;  the  foot  that  has  to  seize,  the  foot  that  has  to  run, 
and  the  foot  that  has  to  bvirrow. 

O'stracite. — A  term  occasionally  appHed  to  any  fossil  oystei-,  or  oyster- 
like  shell  whose  species  is  undetermined. 

OstreidsB  (Lat.  ostrcea,  an  oyster-shell). — The  Oyster  family,  of  which  the 
common  oyster  is  taken  as  the  representative.  The  family  is  characterised 
by  the  shell  being  inequivalve,  slightly  inequilateral,  free  or  adherent, 
resting  on  one  valve ;  beak  central,  straight ;  ligament  internal ;  epidermis 
thin ;  muscular  impression  single,  behind  the  centre ;  and  hinge  usually 
toothless.  The  family  is  strictly  marine,  and  includes  the  oyster,  anomia, 
plaama  or  window-shell,  the  pecten  or  scallop,  lima,  the  spondylus  or 
thorny-oyster,  and  the  plicalula.  Of  the  living  oyster  there  are  about 
sixty  species  inhabiting  tropical  and  temperate  seas ;  while  palaeontologists 
enumerate  about  200  fossil  species  occurring  in  strata  from  the  carbonifer- 
ous limestone  upwards. 

Ot6pteris  (Gr.  oiis,  otos,  an  ear,  and  pteris,  fern). — A  doubtful  genus  of 
fossil  ferns  occurring  in  the  coal-measures,  new  red  sandstone,  and  oohte, 
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and  so  called  in  allusion  to  the  auricle  (or  ear-shaped  projection)  with 
which  the  bases  of  their  leaflets  were  furnished.  According  to  Lindley, 
who  erected  the  genus,  Otopteris  was  probably  a  simply  pinnated  plant 
with  a  thickish  petiole  ;  had  oblong  obtuse  leaflets  attached  to  the  petiole 
by  the  lower  half  of  the  base,  the  upper  being  free  and  auricled  ;  the  leaf- 
lets were  without  midrib,  and  furnished  with  veins  which  originated  in  the 
base,  and  ciu-ved  right  and  left  to  the  margins,  only  forking  as  they  pro- 
ceeded towards  the  extremity. 

Oudeuodou  (Gr.  oudeis,  none,  and  odous,  tooth). — A  sub-genus  of  Dicyno- 
dont  reptiles  from  the  sandstone  rocks  of  Rhenostorberg,  South  Africa  ; 
and  so  termed  by  Mr  Bain,  their  discoverer,  from  their  toothless  jaws, 
which  may  possibly  (after  the  analogy  of  the  Narwals)  be  those  of  the 
females  of  tusk-bearing  male  dicynodonts. 

Out-crop. — The  edge  of  any  inclined  stratum  when  it  comes  to  the  sur- 
face of  the  ground  is  called  its  out-crop,  crop,  basset,  or  basset- edge.  In 
mining  language  a  stratum,  when  it  comes  to  the  surface,  is  said  to  "  crop 
out ;"  and  we  also  hear  such  phrases  as  its  "  coming  to  the  day,"  "  rising 
to  the  grass,"  and  so  forth — all  expressive  of  its  position  as  regards  the 
surface. 

Outliers.— Portions  of  any  stratified  group  which  lie  detached,  or  out 
from  the  main  body,  the  intervening  or  connecting  portion  having  been 
removed  by  denudation.  Outliers  may  be  identified  with  the  main  forma- 
tions by  the  composition  and  alternations  of  their  strata,  and  partly  also 
by  their  fossils. 

Oviferous,  Ovigerous  (Lat.  ovtim,  an  egg,  fero  and  gero,  I  bear).  — 
Egg-carrying ;  applied  to  certain  animals  {e.g.,  some  spiders  and  crus- 
taceans) that  carry  about  with  them  their  eggs  after  exclusion — being  pro- 
vided for  that  purpose  with  ovisacs,  egg-packets,  or  other  apparatus. 

Oviparous  (Lat.  ovum,  egg,  and  pario,  I  produce). — Literally  "egg- 
producing,"  as  distinguished  from  viviparous  or  "young- producing." 
Applied  to  birds,  reptiles,  fishes,  &c.,  whose  mode  of  generation  is  by  the 
exclusion  of  a  germ  in  the  form  and  condition  of  an  egg,  the  development 
of  which  takes  place  out  of  the  body,  either  with  or  without  incubation. 

Ovisac  (Lat.  ovtiin,  egg,  and  saccus,  bag), — The  egg-bag  or  membrane 
which  invests  or  connects  in  one  mass  the  eggs,  spawn,  or  roe  of  Crusta- 
cea, spiders,  insects,  shell-fish,  and  other  allied  creatures.  Such  ovisacs 
or  egg-packets  occur  in  a  fossil  state  in  ancient  as  well  as  in  recent  forma- 
tions ;  e.g. ,  Parka  decipiens  in  the  lower  Old  Red,  which  is  regarded  by 
many  as  the  ovisacs  of  Pterygoti. 

Ovoviviparous  (Lat.  ovum,  egg ;  vivo,  I  live ;  and  pario,  I  produce). — 
Applied  to  animals  whose  mode  of  generation  is  by  the  exclusion  of  a 
living  foetus,  more  or  less  extricated  from  the  egg-coverings,  and  which 
has  been  developed  or  hatched  within  the  body  of  the  parent  as  an  egg — 
that  is,  without  any  placental  attachment  to  the  womb.  The  marsupials 
(kangaroo,  &c.)  among  Mammals,  the  viper  and  salamander  among 
Reptiles,  the  blenny  and  dogfish  among  Fishes,  the  paludina  vivipara 
and  many  bivalves  among  Molluscs,  the  scorpion  and  flesh-fly  among 
Insects,  the  earth-worm  and  many  of  the  intestinal  worms,  are  examples  of 
Ovoviviparous  animals. 

O'xalite. — Known  also  a,s  Humboldt irie;  a  native  oxalate  of  iron  occur- 
ring in  yellowish  capillary  crystals  in  the  brown  coal  of  Germany. 

Oxford  Clay.— The  lower  member  of  the  Middle  Oolite,  so  called  from  its 
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being  well  developed  in  Oxfordshire  and  the  Midland  Counties  of  England. 
It  consists  of  a  bed  of  stiff,  pale-blue,  more  or  less  calcareous  clay  (locally- 
known  as  "  clunch"),  attaining  in  some  places  a  thickness  of  from  200  to 
600  feet,  and  abounding  in  ammonites  and  belemnites.  It  is  capped  by 
the  "coral-rag,"  and  graduates  below  into  the  shelly  concretionary  lime- 
stone known  as  "  Kelloway  Eock."— See  Oolite. 

Oxide. — Any  substance  combined  with  oxygen,  without  being  in  the 
state  of  an  acid  ;  Oxidised,  converted  into  an  acid,  by  combination  with 
oxygen  ;  Oxidation,  that  process  by  which  metals  and  other  substances  are 
converted  into  oxides. 

O'xygen  (Gr.  oxi/s,  acid,  and  gennao,  I  produce). — Literally  *'the  acid- 
former  ; "  so  called  from  its  property  of  forming  acids  when  in  combination 
with  other  elementary  substances.  It  is  one  of  the  simple  or  elementary 
bodies,  and  one  of  the  five  that  exist  in  a  gaseous  state.  It  was  dis- 
covered by  Priestly  in  1774.  As  a  permanent  gas  it  is  colourless ;  has 
neither  taste  nor  smell ;  and  is  slightly  heavier  than  common  air,  the  pro- 
portion being  as  11  to  10.  It  is  sparingly  absorbed  by  water,  and  is  neither 
acid  nor  alkaline.  It  has  a  powerful  attraction  for  most  of  the  simple  sub- 
stances, forming  with  them  acids  and  oxides — this  oxidation  being  often 
rapid  and  attended  with  the  evolution  of  heat  and  light  (as  in  burning), 
and  at  other  times  slow,  unattended  with  such  phenomena  (as  in  rusting 
of  the  metals).  It  is  a  most  powerful  supporter  of  combustion — the  pro- 
ducts of  such  combustion  being  sometimes  gaseous,  as  carbonic  acid,  from 
the  burning  of  charcoal ;  liquid,  as  water,  from  the  burning  of  hydrogen  ; 
or  solid,  as  oxide  of  iron,  from  the  burning  of  that  metal.  As  an  element 
it  is  one  of  the  most  important  and  generally  diffused  in  nature — forming 
one-fifth  of  the  atmospheric  air ;  one-third,  by  measure,  of  the  gases  that 
constitute  water ;  and  so  generally  does  it  combine  with  all  metallic  and 
non-metallic  bodies,  that  it  has  been  computed  that  about  one-half  of  the 
ponderable  matter  of  the  crust  of  the  earth  is  composed  of  oxygen  gas.  It 
plays  also  a  most  important  part  in  the  vital  economy  of  the  globe,  being 
inspired  by  animals  who  give  out  carbonic  acid  gas,  while  carbonic  acid 
gas  is  absorbed  by  plants,  which  assimilate  the  carbon  and  set  free  the 
oxygen  again  to  be  breathed  by  animals,  and  thus  maintain  the  grand 
harmonies  of  natvire. 

Oz6kerite  (Gr.  ozos,  odour,  axiAJceros,  wax). — One  of  the  mineral  resins  or 
rather  fats ;  a  soft  semitranslucent  fatty  substance  of  a  yellowish  brown 
colour  and  pleasant  aromatic  odour,  occurring  in  bituminous  sandstones 
of  the  coal  formation.  It  melts  at  about  144''  into  a  clear  oily  fluid ;  and 
is  a  pure  hydro-carbon,  consisting  of  86  carbon  and  14  hydrogen. 


Pachyc6nnus  (Gr,  pachys,  thick,  and  it-ormos,  body).— Literally  "thick- 
body  ; "  a  genus  of  Sauroid  fishes  occurring  in  many  specific  forms  in  the 
Lias  of  England,  and  so  named  by  Agassiz  in  allusion  to  their  relatively 
robust  bodies. 
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Pachydennata  (Gr,  pachys,  thick,  and  derma,  skin),  —  Thick-skinned 
mammalia ;  an  order  which  includes  the  elephants,  rhinoceroses,  tapirs,  &c. 
among  living  species,  and  the  mastodon,  palseotherium,  &c.  among  ex- 
tinct tertiary  races.  The  Pachyderms  are  perhaps  the  most  prevalent 
forms  in  European  tertiaries,  a  region  in  which  the  pig  is  now  their  sole 
representative. — See  tabulations,  *' Animal  Scheme." 

Pachypteris  (Gr.  pachys,  thick,  oxidipteris,  fern). — A  genus  of  fossil  ferns 
chiefly  from  the  lower  Oolite,  and  so  named  from  their  thick  rigid  leaflets. 
In  Pachypteris  the  fronds  are  pinnate  or  bi-pinnate,  the  leaflets  entire, 
without  visible  veins,  having  but  a  single  midrib,  and  contracted  at  the 
base. 

Pachyspond^lus  (Gr.  pachys,  thick,  and  spondyliis,  vertebrae).  —  The 
generic  term  applied  by  Professor  Owen  to  certain  large  sauroid  vertebrae, 
collected  by  Dr  Orpen  in  the  Drakenberg  Mountains  of  Southern  Africa, 
and  supposed  to  be  of  Triassic  Age. 

Pdgodite.  —  Same  as  agalmatolite  or  figure-stone ;  a  species  of  steatite 
which  the  Chinese  carve  into  ornamental  figures  and  pagodas,  whence  the 
name.     {Poidgliad,  house  of  a  god  or  idol.) 

Pagiirus. — The  hermit-crab ;  whose  well-known  habit  of  appropriating 
the  deserted  shells  of  whelks  and  other  univalves  for  the  protection  of  its 
defenceless  abdomen  has  conferred  on  it  the  name.  The  remains  of  crabs 
of  apparently  similar  characters  and  habits  {Mesostyhis,  &c.)  are  found  in 
the  Chalk  and  Tertiary  formations. 

Palsechiims,  Falsecliinidse  (Gr.  palaios,  ancient,  and  echinos,  sea-urchin). 
— A  genus  and  family  of  Palaeozoic  sea-urchins  or  cidarites  whose  detached 
plates  and  long  smooth  spines  occur  abundantly  in  the  shales  of  the  Car- 
boniferous limestone.  They  differ  from  Archceocidaris,  with  which  they 
are  often  associated,  in  their  smooth  spines  and  imperforate  spiniferous 
tubercles — there  being,  as  in  the  Echinus,  no  perforation  for  the  ligament 
of  the  spine.     ' 

Palaeocrangon. — Literally  "  ancient  shrimp  ; "  a  Permian  crustacean  of 
the  Zechstein  or  Magnesian  limestone. — See  Prosoponiscus. 

Palseoniscus. — A  well-known  genus  of  ganoid  fishes  occurring  in  the 
Carboniferous  and  Permian  formations.  The  species,  which  are  numerous, 
are  characterised  by  their  moderate  size,  elegant  heterocercal  forms, 
highly  enamelled  rhomboidal  scales,  which  in  some  species  are  crenulated 
or  serrated  on  the  posterior  margins,  rather  small  numerously-rayed  fins 
supported  by  strong  triangular  fulcral  scales,  and  jaws  furnished  with 
thickly-implanted  brush- teeth.  Amhlypterus  and  Exirynotiis,  at  one  time 
associated  with  Palceoniscus,  are  now  erected  into  separate  genera,  which 
see. 

Pal8eoiit6logy  (Gr.  palaios,  ancient ;  onia,  beings  ;  and  logos,  reasoning). 
— Literally,  reasoning  about  ancient  beings  ;  that  science  or  subdivision  of 
Geology  which  devotes  itself  exclusively  to  a  consideration  of  the  plants 
and  animals  found  fossil  in  the  crust  of  the  earth. 

FalaeopMs  (Gr.  palaios,  ancient,  and  ophis,  serpent). — Literally  "  ancient 
serpent;"  a  provisional  genus  of  serpents  whose  vertebrae  (in  several 
specific  forms)  have  been  discovered  in  the  eocene  tertiaries  of  England. 
The  remains  of  one  specimen,  from  the  Bracklesham  beds,  would  indicate 
a  length  of  about  twenty  feet,  and  from  the  compressed  character  of  its 
caudal  vertebrae,  it  is  supposed  to  have  been  of  aquatic  habits — probably  a 
sea-serpent. 
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Palaeopli^ology  (Gr,  palaios,  ancient,  and  phylon,  a  plant). — The  science 
of  fossil  plants  ;  one  of  the  branches  into  which  it  has  been  proposed  to 
divide  the  broader  science  of  Palaeontology. 

Palseosaums  (Gr.  palaios,  ancient,  and  sauros,  lizard). — A  generic  term 
applied  by  Dr  Eiley  and  Mr  Stutchbury  to  certain  reptilian  remains  (of 
Thecodont  type)  discovered  by  them  in  the  Permian  strata,  near  Bristol. 
The  term  has  reference  to  their  great  antiquity,  compared  with  the  reptiles 
of  the  Oolite  and  Weald.— See  Thecodontosaukus. 

Palsedspalax  (Gr.  palaios,  ancient,  and  spalax,  mole). — Remains  of  the 
existing  genus  Talpa  (mole)  occur  in  the  upper  layers  of  bone-caves 
and  the  like ;  but  the  generic  term  Palceospalax  has  been  applied  to  the 
remains  of  a  closely- allied,  if  not  identical  animal,  whose  jaws  and  teeth 
have  been  found  in  a  lacustrine  deposit  on  the  coast  of  Norfolk,  associated 
with  bones  of  elephant,  deer,  and  beaver,  and  which  must  have  been  as 
large  as  a  hedgehog. 

Palaeotherium  (Gr.  ^5a^ai05,  ancient,  and  therion,  animal). — A  pachy- 
dermatous mammal  of  the  eocene  tertiaries,  which  seems  to  stand  inter- 
mediate between  the  rhinoceros,  horse,  and  tapir.  About  a  dozen  species 
have  been  discovered,  varying  from  the  size  of  a  horse  to  that  of  a  hog ; 
and  the  bones  of  the  nose  show  that,  like  the  tapir,  they  had  a  short 
fleshy  semi-prehensile  proboscis. 

Palsedxylon  (Gr.  palaios,  ancient,  and  xylon,  wood). — Literally  '^ ancient- 
wood  ; "  a  provisional  genus  erected  by  Brongniart  for  the  reception  of  those 
coniferous-like  stems  found  in  the  coal-measures,  and  which  are  character- 
ised by  the  presence  of  thick  compound  medullary  rays — a  character 
unknown  in  any  living  conifers.  Several  of  the  so-called  Pinites  and 
Araucarites  belong  to  this  genus. 

Palaeozoic,  Palaeozoic  Formations  (Gr.  j^cilaios,  ancient,  and  zo^,  life). — 
Applied  to  the  lowest  division  of  stratified  groups,  as  holding  the  most 
ancient  or  earliest  known  forms  of  life,  in  contradistinction  to  the  Mesozoic 
and  Cainozoic.     It  includes  the  Silurian,  Devonian,   Carboniferous,  and 

Permian  systems  of  British  geologists. In  treating  of  these  formations, 

as  developed  in  the  Appalachian  chain  of  North  America,  Professor 
H.  Rogers  has  employed  a  nomenclature  which  requires  explanation— and 
that  explanation  will  be  best  given  in  his  own  words.  "  It  was  fovmd,"  he 
says,  "that  these  Appalachian  Rocks  were  far  from  being  sufficiently  co- 
ordinate with  the  European  Palaeozoic  strata,  under  their  British  types,  to 
bear  their  names  ;  while,  on  the  other  hand,  the  special  titles  assigned  to 
them  in  New  York  were  deemed  too  local  and  inexpressive,  either  of  their 
position  in  the  scale  of  formations,  or  of  their  ruling  characters,  to  be 
usefully  applicable.  The  fifteen  formations,  or  series  of  deposits,  defined 
by  their  prevalent  organic  remains,  and  by  the  physical  horizons  which 
separate  them  as  sediments,  extending  from  the  lowest  deposited  in  the 
dawn  of  animal  life  to  those  formed  at  the  end  of  the  Coal  period,  are 
called  by  names  significant  of  their  relative  ages,  the  words  employed 
suggesting  metaphorically  the  different  natural  periods  of  the  day.  These 
names  are — Primal,  Auroral,  Matiual,  Levant,  Surgent,  Scalent,  Pre- 
meridian,  Meridian,  Post-meridian,  Cadeni,  Vergent,  Ponent,  Vespertine, 
Umhral,  and  Serai,  meaning  respectively  the  formations  of  the  Dawn, 
Daybreak,  Morning,  Sunrise,  Mounting  Day,  Climbing  Day,  Forenoon, 
Noon,  Afternoon,  Declining  Day,  Descending  Day,  Sunset,  Evening,  Dusk, 
and  Nightfall.      Some  such  nomenclature,  based  on  time,  is,  for  many 
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reasons,  preferable  to  the  inexpressive  ones  which  rest  for  the  most  part 
on  geog-raphical  terms,  only  locally  correct,  or  on  narrow  and  inconsistent 
paltBontological  characters." — See  Preliminary  Tabulations. 

Palseozodlogy  (Gr.  iialaios,  ancient,  and  zoo7i,  an  animal). — The  science 
of  fossil  animals ;  one  of  the  branches  into  which  it  has  been  proposed  to 
divide  the  more  general  science  of  Palaeontology. 

Paldgonite  (from  Palagoniain  Sicily). — A  peculiar  rock-product  occurring 
in  connection  with  modem  volcanoes.  It  is  amorphous,  of  a  yellowish- 
brown  colour,  glassy  resinous  lustre,  easily  broken,  and  about  the  hardness 
of  calcareous  spar.  The  palagonite-tufa  of  Iceland  consists  of  37. 42  silica, 
11.16  alumina,  14.7  iron  peroxide,  and  17.15  water,  with  minor  proportions 
of  lime,  magnesia,  and  soda ;  and  is  partially  soluble  by  the  hot  waters  of 
the  Geysers. 

Paldpteryx  (Gr.  palaios,  ancient,  and  apteryx,  wingless). — An  extinct 
gigantic  bird  found  fossil,  or  rather  suh-fossil,  in  the  ancient  river-silts  of 
New  Zealand ;  and  so  termed  from  its  close  relationship  to  the  existing 
apteryx,  or  wingless  bird  of  these  islands. 

Pdleryx. — A  provisional  genus  of  serpents  from  the  lower  tertiary  strata 
of  England,  and  so  named  from  the  apparent  affinities  of  their  detached 
vertebrae  (the  only  relics  yet  found)  to  the  living  Eryx — one  of  the  Boa  and 
Python  group  of  ophidians. 

Palichtliy6logy  (Gr.  palaios,  ancient;  ichthys,  fish;  and  logos,  reasoning). 
— That  department  of  palaeontology- which  treats  of  extinct  or  fossil  fishes ; 
e.g.,  the  "  Palichthyologic  Notes"  of  Sir  Philip  Egerton  in  various  volumes 
of  the  Quarterly  Journal  of  the  Geological  Society — the  "  Poissons  Fossiles" 
of  Professor  Agassiz,  &c. 

Falmacites  (Lat.  palma,  the  palm-tree). — The  general  term  for  any 
fossil  stem,  leaf,  fruit,  or  other  organism  which  presents  some  analogy  or 
resemblance  to  one  or  other  of  the  existing  palms.  Restricted,  however, 
for  the  most  part  to  simple,  cylindrical  stems,  covered  by  the  bases  of 
fallen  petiolated  leaves.  Eemains  of  palms  occur  in  the  Coal-measures,  and 
upwards ;  but  more  abundantly  and  unmistakably  in  the  newer  strata. 

Faludina  (Lat.  palus,  paludis,  a  marsh). — The  "marsh  or  river  snail;" 
a  common,  turbinated,  whorled  univalve,  deriving  its  name  from  its  pre- 
valent habitat  being  marshes,  ditches,  or  slow-running  waters.  About 
sixty  species  are  distributed  over  the  northern  hemisphere,  and  nearly  an 
equal  number  have  been  discovered  from  the  Wealden  upwards — the  well- 
known  Sussex  or  Petworth  marble  being  almost  wholly  composed  of  the 
shells  of  P.  fluviorum. 

Pampas.— In  Physical  Geography,  the  vast  treeless  plains  of  the  Para- 
guay and  La  Plata  in  South  America,  stretching  from  the  eastern  ridge  of 
the  Andes  to  the  shores  of  Buenos  Ayres,  and  thence  southwards  into  the 
deserts  of  Patagonia.  Though  treeless,  they  are  covered  with  luxuriant 
herbage — tall  grasses  and  thistles — and  are  pastured  by  vast  herds  of  wild 
cattle  and  horses. — See  Pampean  Formation. 

Fdmpeau  Formation.— The  alluvial  and  comparatively  recent  deposits 
that  overspread  the  Pampas  of  South  America.  "The  Pampean  forma- 
tion," says  Darwin,  "  is  highly  interesting  from  its  vast  extent  (an  area 
larger  than  that  of  France),  its  disputed  origin  (some  ascribing  its  accu- 
mulation to  debacles,  others  to  the  rivers  of  the  country,  and  others  re- 
garding it  as  an  estuary  or  marine  formation),  and  from  the  number  of  ex- 
tinct gigantic  mammif  ers  imbedded  in  it.     It  has,  upon  the  whole,  a  very 
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uniform  character ;  consisting  of  a  more  or  less  dull  reddish,  slightly  in- 
durated argillaceous  earth  or  sand,  often,  b\it  not  always,  including  in 
horizontal  lines  concretions  of  marl,  and  frequently  passing  into  a  compact 
marly  rock.  These  concretions  often  unite  into  irregular  strata,  and  cover 
very  large  tracts  of  country.  The  entire  mass  consists  of  a  hard,  but  gene- 
rally cavernous  marly  rock  {Tosla  or  Tosca-rock) ;  some  of  the  varieties 
might  be  called  calcareous  tuffs."  The  formation  thus  described  is  ex- 
tremely uniform  in  mineral  character  over  the  vast  area  of  the  Pampas  ;  is 
regarded  by  Mr  Darwin  as  having  been  slowly  accumulated  at  the  mouth 
of  the  former  estuary  of  the  Plata,  and  in  the  sea  adjoining  it ;  and  as 
having  been  gradually  elevated,  like  most  of  the  southern  latitudes  of  South 
America,  above  the  waters  of  the  ocean.  It  contains  shells  identical  with 
those  still  inhabiting  the  adjacent  seas,  and  is  hence  considered  of  recent 
or  pleistocene  epoch,  though  imbedding  the  remains  of  numerous 
mammalia  (megatherium,  mylodon,  glyptodon,  toxodon,  macrauchenia, 
&c.  &c.)  long  since  extinct,  and  bearing  only  a  distant  affinity  to  the 
sloths,  armadilloes,  ant-eaters,  and  llamas  of  the  present  continent  of 
South  America. — See  Darwiii's  Geological  Observations  on  South  America; 
the  Zoology  of  the  Voyage  of  the  Beagle  ;  UOrhigny's  Voy.  dans  PAmerique 
du  Sud,  &c. 

Paper-Coal  (Ger.  papier -hohle). — A  name  given  to  certain  layers  of  the 
tertiary  lignites,  from  their  papery  or  leaf-like  composition.  They  are 
evidently  masses  of  compressed  leaves  ;  and  when  taken  fresh  from  the 
beds,  the  venation  and  reticulations  of  many  of  the  leaves  are  quite  appar- 
ent. Beds  of  a  similar  composition,  but  more  obscure  in  their  structiire, 
occur  also  in  the  older  coal-formations. 

Farabdtraclms  (Gr.  para,  along  with,  allied  to,  and  bairachos,  a  frog). — 
A  small  batrachoid  or  frog-like  reptile  whose  remains — bones  of  the  head 
and  teeth — have  been  discovered  in  the  Coal-measures  near  Glasgow,  and 
described  in  the  Journal  of  the  Geological  Society,  vol.  ix.,  by  Professor 
Owen. 

Pdraffine,  Paraffin  (Lat.  parum,  little,  and  affinis,  akin).— A  well-known 
hydro-carbon  obtained  by  distillation  from  petroleum,  peat,  pit-coal,  and 
other  bituminous  minerals,  and  so  termed  from  its  remarkable  chemical 
indifference  to  other  substances.  When  pure  it  occurs  as  a  tasteless,  in- 
odorous, fatty  solid  of  a  yellowish-white  colour,  fusible  at  112°,  and  re- 
sisting the  action  of  acids  and  alkalis.  It  is  now  largely  prepared  in  a 
liquid  form  {paraffin  oil),  and  in  a  crude  state  is  used  for  lubricating 
machinery  under  the  name  of  mineral  grease. 

Parain6udra.— A  vernacular  Irish  term  introduced  by  Dr  Buckland  in 
his  account  of  some  gigantic  flints,  thus  popularly  named,  which  occur  in 
the  Chalk  near  Belfast.  They  are  found  in  other  localities,  and  seem  to 
be  gigantic  pear-shaped  or  goblet-shaped  zoophytes  allied  to  the  sponges, 
but  of  so  perishable  a  nature  as  to  have  left  but  few  traces  of  their  organ- 
isation. They  are  furnished  with  a  cavity  in  their  broad  or  upper  end 
which  extends  downwards  into  the  mass,  and  the  narrow  end  shows  indica- 
tions of  a  pedicle  by  which  they  were  attached  to  the  sea-bottom.  They 
have  been  found  from  one  to  three  feet  in  length,  and  from  half  a  foot  to 
a  foot  in  diameter. 

Paris  Basin. — The  great  area  of  Tertiary  strata  on  which  Paris  is  situ- 
ated—often alluded  to  in  Geology,  and  rendered  classic  by  the  palaeontolo- 
gical  discoveries  and  inductions  of  Cuvier.     The  basin  extends  about  100 
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miles  from  east  to  west,  about  180  miles  from  north-east  to  south-west, 
and  has  a  thickness  of  several  hundred  feet  of  marls,  limestones,  sand- 
stones, sands,  and  clays.  In  descending  section  these  strata  present  the 
following  characters : — 

1.  Vjiinr  fresh-water  marls,  with  interstratified  layers  of  chert,  aquatic 

and  terrestrial  remains. 

2.  Upper  marine  formation,  consisting  of  marls,  sands,  and  sandstones, 

and  abounding  in  marine  remains. 

3.  Gypseous  marls  and  limestones;  with  fluviatile  shells  and  bones  of 

terrestrial  animals. 

4.  Calcaire  Orossier  ;  alternations  of  marls,  limestones,  and  calcareous 

sandstones— the  various  alternations  containing  terrestrial,  fresh- 
water, estuarine,  or  truly  marine  remains,  according  to  the  prevail- 
ing agency  and  conditions  of  deposit. 

5.  Plastic  clay  and  sand,  containing  fresh- water  shells,  drifted  wood, 

lignite,  leaves,  and  fruit ;  with  bands  of  limestone  enclosing  marine 
shells. 

6.  Basis  of  chalk-flints,  broken  and  partially  rolled,  and  sometimes  con- 

glomerated into  ferruginous  breccia. 

Pdroxysm,  Parox:^snial  (Gr.  2^<^foxysmos,  excitement,  exasperation).— 
Applied  in  Geology  to  any  sudden  and  violent  effort  of  natural  agency, 
such  as  the  explosive  eruptions  of  a  volcano,  or  the  convulsive  throes  of  an 
earthquake.  Fissures,  fractures,  and  uptiltings  of  the  solid  strata  are  the 
main  indications  of  paroxysmal  movements  in  former  ages. 

Particles  (Lat.  particula,  a  little  part). — Strictly  speaking,  the  minutest 
parts  or  atoms  into  which  matter  can  be  mechanically  divided  ;  but  gener- 
ally and  loosely  applied  to  the  component  parts  or  granules  of  all  solid 
substances,  as  '^particles  of  sandstone,"  "particles  of  chalk,"  and  the 
like. 

Parting. — Any  thin  subordinate  layer  occurring  between  two  main  beds, 
and  forming,  as  it  were,  a  paHing  or  line  of  separation  between  them. 
"  Partings  "  of  shale  are  frequent  between  strata  of  limestone. 

Peach. — The  name  given  by  Cornish  miners  to  chlorite  and  chloritic 
rocks,  generally  of  a  bluish-green  colour  and  soft.  A  lode  composed  of 
this  mineral  is  said  to  be  a^)eac%  lode. 

Pearlstone.  —  A  variety  of  felspathic  lava  composed  of  a  number  of 
globules  from  the  size  of  a  grain  of  sand  to  that  of  a  hazel-nut,  of  a  glassy 
or  enamelled  aspect  and  pearly  lustre  ;  whence  the  name. 

Peat  (Sax.) — Peat,  which  is  a  product  of  cold  or  temperate  regions, 
arises  chiefly  from  the  annual  growth  and  decay  of  marsh-plants — reeds, 
rushes,  equisetums,  grasses,  mosses,  confervas,  and  the  like,  being  the 
main  contributors  to  the  mass,  which  in  process  of  time  becomes  crowned 
and  augmented  by  the  presence  of  heath  and  other  shrubby  vegetation. 
Peat,  or  Peat-moss  as  it  is  often  termed,  has  a  tendency  to  accumulate  in 
all  swamps  and  hollows ;  and  wherever  stagnant  water  prevails  there  it 
increases,  filling  up  lakes,  choking  up  river-courses,  entombing  fallen 
forests,  and  spreading  over  every  surface  having  sufficient  moisture  to 
cherish  its  growth.  It  occurs  in  all  stages  of  consolidation,  from  the 
loose  fibrous  "  turf"  of  the  previous  summer  to  the  compact  lignite-look- 
ing "peat"  formed  thousands  of  years  ago.  It  is  sometimes  attempted 
to  classify  peat  as  turf  hill-jyeat,  hog-peat,  &c.,  according  to  the  situations 
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in  which  it  occurs,  or  according  to  its  texture  and  composition  asjihrous, 
papyraceous,  eart/u/,  woody,  a.nd pici form;  but  seeing  that  the  whole  is  so 
irregularly  and  intimately  blended,  such  distinctions  are  of  little  practical 
value.  Geologically,  it  may  be  considered  as  the  youngest  member  of  a 
series  of  which  lignite,  coal,  and  anthracite,  are  earlier  and  more  intensified 
mineralisations.  Mineralogically,  it  constitutes  the  latest  and  least  meta- 
morf)hosed  of  the  CoAL  Family,  which  see. 

Pech-urdne. — Known  also  as  Pitchblende,  and  uncleavahle  uranium-ore  ; 
a  proto-peroxide  of  uranium  occurring  massive  and  disseminated,  also  reni- 
form  with  a  curved  lamellar  structure  ;  colour  greyish  or  brownish-black  ; 
easily  fractured  ;  lustre  imperfect  metallic  ;  specific  gravity  about  7.  It 
is  found  in  the  lead  and  silver  mines  of  Bohemia,  and  in  Saxony,  in  Corn- 
wall, and  in  North  America.  It  is  the  principal  ore  of  uranium  ;  and  is 
used  in  porcelain-painting,  glass-colouring,  and  the  like. 

Pecdpteris  (Gr.  peko,  I  comb,  axifS.  pteris,  fern). — Comh-fern.  An  exten- 
sive genus  of  fossil  ferns  occurring  abundantly  in  the  Coal-measures, 
less  numerously  in  the  New  Red  Sandstone  and  Oolite,  and  sparingly  in 
Cretaceous  and  lower  Tertiary  strata.  It  derives  its  name  from  the  regular 
comb-like  arrangement  of  its  leaflets ;  and  is  characterised  by  the  leaves 
being  once,  twice,  or  thrice  pinnate,  and  by  the  leaflets  having  a  perfect  mid- 
rib, from  which  forked  veins  proceed  more  or  less  at  right  angles  with  it. 

Pegmatite  (Gr.  pegma,  compacted  or  congealed). — A  binary  granite 
composed  of  quartz  and  felspar — the  felspar  crystals  lying  impacted  in  the 
quartz  as  in  a  matrix.  It  occasionally  contains  flakes  of  silvery-white 
mica,  and  often  passes  into  graphic  granite. 

Peldgic  or  Peldgian  (Gr.  pelagos,  the  deep  sea). — Formed  or  deposited 
in  deep  water ;  belonging  to  the  deep  sea.  Used  in  contradistinction  to 
littoral  or  cestuary,  and  characterised  by  a  distinct  flora  and  fauna. 

Pellicle  (Lat.  pellicula,  a  very  thin  membrane  or  skin), — Applied  to  any 
thin  covering  or  coating  of  extraneous  matter  ;  as  the  nacreous  '^pellicle" 
of  some  shells;  the  coaly  "pellicle"  which  covers  the  stems  of  many 
fossil  plants  ;  and  so  on. 

Pelorosaums  (Gr.  pelor,  monstrous  or  unusually  gigantic,  and  sauros, 
lizard).— A  term  applied  by  Dr  Mantell  to  one  of  the  huge  reptiles  of  the 
Wealden — certain  vertebrse  and  other  bones  indicating  a  generic  difference 
from  the  Tguanodon,  and  other  dinosaurs  of  that  formation. 

Pentdcrinus,  Pentdcrinite  (Gr.  ])ente,  five,  and  encrinus).—A.  genus  of 
encrinitcs  abounding  in  the  Lias,  Oolite,  and  Chalk  of  England,  and  so 
termed  from  the  pentangular  or  Jive-sided  shape  of  its  supporting  column. 
In  this  genus,  which  is  still  represented  by  a  solitary  species  in  the  West 
India  seas,  the  pieces  composing  the  receptacle  are  firmly  articulated 
together,  and  the  rays  of  the  disc  are  fixed  immediately  to  the  summit  of 
the  column  by  special  ossicles.  The  receptacle  is  small,  and  situated  deep 
between  the  bases  of  the  arms ;  it  is  closed  by  an  integument  covered  by 
minute  plates  or  flat  ossicles.  In  many  of  the  plumose  pentacrinites  the 
arms  are  very  long  and  thickly  fringed  with  side-arms  and  minute  pinnaj — 
all  of  which  are  composed  of  separate  articulated  ossicles,  so  that  the  num- 
ber of  bones  in  a  single  eudo-skeleton  of  these  crinoids  is  said  to  amount 
to  from  50,000  to  150,000  distinct  pieces.— See  Cuinoidea  and  Encrinite. 

Pentdmerus  (Gr.  pente,  five,  and  meros,  part). — Literally  "five-parted," 
or  "  five-celled  ; "  a  palaeozoic  brachiopod  belonging  to  the  family  lihyncon- 
dlidw,  and  occurring  characteristically  in  Upper  Silurian  and  Devonian 
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strata.  The  shell  is  ovate,  ventricose,  with  a  large  incurved  beak  ;  valves 
usually  plaited  ;  foramen  angular ;  no  area  or  deltidium  ;  and  differs  spe- 
cially from  Terehratula,  Rhynconella,  and  the  like,  in  having  an  internal 
septum  or  plate  by  which  the  cavity  is  divided  into  four  chambers  ;  and 
in  one  valve  the  septum  itself  contains  a  cell — thus  making  in  all  five 
chambers,  whence  the  name  Pentamerus  (five-parted). 

Pentremites  (Gr.  pente,  five,  and  reiuos,  a  board  or  plate). — A  remarkable 
genus  of  Carboniferous  crinoids,  so  termed  from  the  five  polygonal  plates 
which  compose  their  pear-shaped  receptacle.  In  the  Pentremite  the  column 
is  short,  cyclindrical,  and  furnished  with  irregular  side-arms  ;  the  recep- 
tacle is  composed  of  five  polygonal  plates,  divided  by  five  perforated 
grooves,  which  are  of  a  petal-hke  form,  and  converge  in  a  rosette  on  the 
summit ;  and  from  these  perforations  spring  rows  of  articulated  tentacles 
which  are  directed  upwards  over  the  vertex  of  the  receptacle,  apparently 
for  the  capture  and  retention  of  the  animal's  food. 

Peperino.— An  Italian  term  for  a  light  porous  species  of  volcanic  rock, 
formed,  like  tufa,  by  the  cementing  together  of  sand,  scoriae,  cinders,  &c.  ; 
and  so  called  in  allusion  to  the  small  pepper-corn-like  fragments  of  which 
it  is  composed.  According  to  Mr  Scrope,  the  Italian  geologists  restrict  the 
term  tufa  to  f elspathic  and  pumiceous  admixtures,  which  are  grey  or  white, 
and  apply  the  word  peperino  to  the  basaltic  tuffs,  which  are  usually  brown. 

Percolate,  Percolation  (Lat.  per,  through,  and  colo,  I  strain). — Water 
passing  through  sand  or  porous  sandstone  is  said  to  percolate  through  such 
a  medium ;  and  in  such  a  passage  it  is  filtered  or  deprived  of  all  mechanic- 
ally-suspended impurities,  as  mud  and  clay;  but  it  is  not  chemically 
affected,  unless  it  may  have  taken  up  some  new  ingredient  from  the  strata 
through  which  it  has  percolated. 

Permeable  (Lat.  per,  through,  and  meo,  I  pass). — Admitting  the  passage 
of  water  ;  applied  to  rocks  and  rock-materials  sufficiently  porous  to  permit 
the  passage  of  water  through  their  pores  and  interstices. 

Permian  System. — The  lower  or  palaeozoic  division  of  what  was  formerly 
regarded  as  the  New  Red  Sandstone— the  term  Permian  having  been 
introduced  by  Murchison  in  1841  (to  harmonise  with  his  Silurian  and 
Devonian),  from  the  fact  that  these  strata  were  typically  and  extensively 
developed  in  the  Government  of  Perm  in  Central  Russia.  In  that  vast  and 
undisturbed  region  the  system  consists  (according  to  Mxu"chison)  of  three 
main  members,  which  may  be  arranged  in  descending  order,  thus  : — 

3.  Conglomerate  and  sandstone,  with  plants  and  fossil  reptiles. 

2.  Red  sands,  with  copper  ore  and  many  plants. 

1.  Sandstones  and  grits  ;  limestones  in  various  courses,  with  character- 
istic fossils,  associated  with  marls  and  gj'psum,  the  marls  occasion- 
ally containing  plants,  and  also  seams  of  impure  coal. 
In  the  north  of  England  (more  especially  in  Durham  and  Yorkshire)  it  is 
composed  chiefly  of  red  sandstone  and  grits,  of  magnesian  limestones  and 
gypseous  marls,  and  of  laminated  calcareous  flagstones.  This  succession 
is  usually  tabulated  as  follows : — 

'  Laminated  Limestone,  with  layers  of  coloured  marls,  as 

at  Knottingley,  Doncaster,  &c. 
Gypseous  Marls— Red,  bluish,  and  mottled. 
Magnesian   I  Magnesian  Limestone — Yellow  and  white ;    of  various 
Limestone.  \      texture  and  structure ;  some  parts,  as  at  Tynemouth, 
brecciated,  or  made  up  of  fragmentary  masses. 
Marl  Slates — Laminated,  imp\ire  calcareous  flagstones  of 
soft  argillaceous  or  sandy  nature. 
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Red  Sandstone,  with  red  and  purple  marls,  and  a  few 
micaceous  beds.  The  grits  are  sometimes  white  or 
yellow,  and  pebbly.  When  conformable,  this  sandstone 
occasionally  passes  into  the  coal-measures  on  which  it 
rests. 

In  France,  Germany,  North  America,  and  other  tracts  where  the  sys- 
tem has  been  investigated,  some  of  these  members  are  wanting,  while 
others  are  more  fully  and  typically  developed.  It  has  been  attempted  to 
co-ordinate,  as  in  the  subjoined  synopsis,  the  English  and  German  strata, 
taking  the  north  of  England  and  Thuringia  as  the  points  of  comparison : — 

Germany. 


England. 
Laminated  limestones. 
Brecciated  limestones. 
Fossiliferoiis  limestones. 
Compact  limestone. 
Marl  slate. 
Red  sandstones  and  grits. 


Stinkstein. 

Rauchwack^. 

Dolomit ;  upper  zechstein. 

Zechstein  (mine-stone). 

Mergel-schiefer  and  kupfer-schiefer. 

Rothe-tode-liegende. 


laeontologically,  the  fossils  of  the  Permian  system  present  a  decidedly 
palaeozoic  aspect — the  plants  being  akin  to  those  of  the  Coal-measures, 
together  with  carboniferous  genera  of  corals,  crinoids,  shell-fish,  fishes 
with  heterocercal  tails,  and  frog-like  reptiles.  —  See  New  Red  Sand- 
stone. 

Petrology  (Gr.  ^^e^ra,  a  rock,  and  logos,  discourse). — Literally,  "the 
science  of  rocks,"  and  often  used  synonymously  with  Lithology  or  Physical 
Geology,  which  restrict  themselves  solely  to  the  consideration  of  rocks  and 
rock-formations,  without  reference  to  the  organic  remains  they  contain. 

Petrified  Figs. — The  name  given  by  collectors  to  compressed  specimens 
of  the  tertiary  fruit  known  as  Nipadites,  which  see. 

Petrify,  Petri^ction  (Lat.  2'>etra,  a  stone,  and./io,  I  become).— Literally, 
to  convert  or  change  into  stone.  When  a  shell,  bone,  or  fragment  of  wood, 
by  being  enclosed  in  calcareous  mud  or  other  sedimentary  matter,  becomes 
hard  and  stony,  it  is  said  to  be  petrified.  Petrifaction  is  thus  caused  by  the 
particles  of  stony  matter  entering,  while  in  solution,  into  the  pores  of  the 
vegetable  or  animal  tissue,  and  as  the  organic  matter  disappears,  gradually 
taking  its  place,  particle  after  particle,  till  the  whole  is  converted  into 
stone.  The  term  "petrifactions"  is  thus  often  used  as  synonymous  with 
"  fossils  "  and  "  organic  remains." 

Petrdleum  (Lat.  petra,  rock,  and  o^ewm,  oil).— Literally  "rock-oil;"  a 
liquid  mineral  pitch  or  bitumen,  so  called  from  its  oozing  out  from  certain 
strata  like  oil.  It  is  usually  of  a  dark  yellowish-brown  colour,  more  or  less 
liquid  according  to  external  temperature,  and  consists  of  88  carbon  and  12 
hydrogen.  It  occurs  in  various  formations,  chiefly  in  connection  with  fields 
of  coal  and  lignite,  and  appears  to  arise  from  the  decomposition  or  distil- 
lation of  these  strata  by  subterranean  heat. 

Petrophil6ides. — Fossil  cones,  chiefly  from  the  London  clay,  and  so 
named  from  their  resemblance  to  those  of  the  existing  PetrophUa  of  New 
Holland,  which  belongs  to  the  natural  order  Proteacese  —  an  order  of 
ever-green  shrubs  or  small  trees,  with  hard  dry  leaves,  and  now  almost 
exclusively  confined  to  the  southern  hemisphere. 

Petrosilex  (Lat.  p^b-a,  rock,  and  silex,  fiint).— Literally  "rock-flint,"  in 
contradistinction  to  the  detached  nodular  flints  of  the  Chalk  formation.  A 
synonym  of  homstone,  though  sometimes  applied  to  the  harder  kinds  of 
compact  felspar,  which  pass  insensibly  into  hornstone. 
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Petworth  Marble. — A  limestone  of  the  Wealden  formation,  so  called 
from  its  being  worked  at  Petworth  in  Sussex  ;  known  also  as  "  Sussex 
marble."  It  is  chiefly  composed  of  shells  of  the  Paludina  or  river-snail, 
together  with  cases  of  Cypris,  and  occasional  shells  of  TJnio,  Cyclas,  and 
other  fresh- water  genera.  It  is  described  by  Dr  Mantell  "  as  an  aggrega- 
tion of  Paludinse,  held  together  by  crystallised  carbonate  of  lime,  the 
cavities  of  the  shells  and  their  interstices  being  often  filled  with  white  cal- 
careous spar." 

Pence,  Peucites  (Gr.  peuki,  the  fir-tree). — The  generic  term  for  all  fossil 
wood  that  appears  absolutely  coniferous,  in  contradistinction  to  Pinites, 
which  only  exhibits  approximations  to  the  time  coniferae.  Both  have  a 
central  pith,  wood  in  concentric  layers,  bark,  and  medullary  rays,  but  with 
no  vessels.  In  Pinites,  the  cells  of  the  woody  fibre  are  reticulated ;  in 
Peucites,  they  are  marked  with  oblong  deciduous  areolre,  having  a  circle 
in  the  middle. — {Brongniart.) 

Phacops  (Gr.  phak4,  a  pea  or  lentil,  and  ops,  the  eye). — A  widely-distri- 
buted genus  of  trilobites,  remarkable  for  the  large  facets  of  the  eyes,  hence 
the  name.  In  Phacops,  the  trilobation  is  boldly  distinct ;  the  thorax  con- 
sists of  eleven  segments  ;  and  in  some  species  {P.  caudatus)  the  tail  is 
greatly  prolonged  and  pointed. 

Phdnerite  Series  (Gr.  phaneros,  evident). — A  term  employed  by  Dr 
Fleming  in  his  Liihology  of  Edinburgh  to  designate  the  uppermost  stage  of 
the  modern  epoch,  as  consisting  of  deposits  produced  by  causes  in  ordinary 
operation,  and  whose  origin  is  evident,  as  compared  with  the  brick-clays 
and  boulder-clays  (the  Akumite  and  Taragmite  series)  which  lie  beneath. 
See  Modern  Epoch. 

Phanerogamic,  Phanerogamia  (Gr.  phaneros,  evident,  and  gamos,  mar- 
riage).— Applied  to  those  plants  whose  organs  of  reproduction  (flowers  and 
seed)  are  apparent,  in  opposition  to  the  Cryptogamic,  which  have  no  visible 
flowers  or  organs  of  reproduction. — See  Botany. 

Phascolomys  {Gr. phaskolos,  pouch,  and  7nus,  mouse).—  Literally  "pouched 
or  marsupial  mouse ; "  the  wombat  of  Australia,  fossil  species  of  which 
(P.  gigas)  have  been  found  in  the  uppermost  tertiaries  of  that  country, 
rivalling  the  tapir  in  magnitude, 

Phascolotherium  (Gr.  phaskolos,  a  pouch,  and  therion,  animal). — A  small 
marsupial  (or  pouched)  mammal  from  the  oolitic  calcareous  flagstones  of 
Stonesfield.  The  jaws  and  teeth  are  the  only  remains  yet  found,  and  these 
seem  to  indicate  an  affinity  with  marsupial  genera  now  restricted  to  New 
South  Wales  and  Van  Dieman's  Land,  hence  the  name. 

Phaseolites  {Phaseolws,  the  kidney-bean). — A  genus  of  leguminous  plants 
found  in  the  tertiary  fresh-water  formation  of  Aix,  having  unequally  pin- 
nate compound  leaves ;  leaflets  entire,  disarticulating,  with  nearly  equal 
reticulating  veins. 

Phlehopteris  (Gr.  phleps,  phlebos,  a  vein,  and  pteris,  fern). — A  genus  of 
oolitic  ferns,  characterised  by  their  pinna;  being  in  contact  with  each  other 
at  the  base,  and  by  their  veins  (which  are  simple  or  forking)  being  separated 
from  the  midrib  by  a  row  on  each  side  of  hemi-hexagonal  areola:,  or  space 
destitute  of  veins. 

Phcenicites.— From  Phoenix  dactyllfera,  the  date-palm  ;  a  generic  term 
employed  to  embrace  fossil  palm-leaves  of  the  pinnated  form,  in  contra- 
distinction to  Flahellaria,  or  those  having  broad  fan-like  leaves.  Phoeni- 
cites  have  been  found  only  in  tertiary  strata. 
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Pholddidse  (Gr.  pholeo,  I  bore).— The  family  of  boring  bivalves,  of  which 
tlie  common  pholas  or  picklock  is  the  type.  Tn  these  borers  the  shell 
is  gaping  at  both  ends,  thin,  white,  brittle,  and  exceedingly  hard  ; 
armed  in  front  with  rasp-like  imbrications  ;  without  hinge  or  ligament, 
but  often  strengthened  externally  by  accessory  valves.  They  perforate 
all  substances  softer  than  their  own  valves,  and  are  foimd  from  the  Lias 
upwards. 

Pholadom^a  (Gr.  pholeo,  I  bore,  and  mya,  the  gaper). — A  genus  of  fossil 
■  (Viivalved  shells,  with  the  posterior  end  short  and  rounded,  and  the  an- 
terior elongated  and  gaping.  The  surface  is  generally  marked  with  rib- 
like elevations,  diverging  obliquely  from  the  beak  to  the  margin.  They 
ur  in  the  Lias,  Oolite,  and  Chalk  formations. 

Ph6nolite  (Gr.  ^>Ao7i^,  sound,  and  lithott,  stone).— A  mineralogical  term 

casionally  employed  for  Clinkstone,  which  see. 

Phosphatic  Nodules. — A  familiar  term  for  those  concretions  and  nodules 
of  phosphate  of  lime  which  occur  in  layers  and  bands  in  the  gault  and  upper 
greensand  of  the  Chalk  formation,  and  which  have  recently  come  into  use 
for  manurial  purposes.  They  are  found  abundantly  at  Famham  in  Surrey, 
at  Folkestone  in  Kent,  near  Cambridge,  and  other  places  ;  and  are  evi- 
dently of  animal  origin,  being  partly  coprolitic,  and  probably  the  excre- 
ment of  fishes.  Similar  nodules  and  concretions  are  also  obtained  from  the 
Crag  formation  near  Felixstow,  apparently  derived  from  the  waste  of  the 
London  Clay  ;  and  these,  it  is  said,  often  contain  so  much  as  50  per  cent 
of  available  phosphate  of  lime.  They  are  prepared  by  being  ground  into 
powder,  and  converted  into  the  manurial  superphosphate  by  the  action  of 
sulphuric  acid. 

Ph6sphorite. — A  massive  variety  of  apatite  or  native  phosphate  of  lime, 
occurring  in  veins  in  the  crystalline  or  metamorphic  rocks.  It  contains 
more  fluorine  than  the  crystallised  varieties. 

Phyllites  (Gr.  phyllon,  a  leaf). — A  general  term  for  all  fossil  monocoty- 
ledonous  leaves  in  which  the  principal  veins  converge  at  both  the  base 
and  apex,  and  are  connected  by  transverse  or  secondary  veins.  Dictyo- 
phyllltes  are  those  having  a  reticulated  venation,  and,  of  course,  dicotyle- 
donous. 

Phyllogrdpsus  {Gr.  phyllon,  leaf,  and  grapsus). — Literally  "leaf  grap- 
tolite;"  a  lower  Silurian  organism,  known  also  as  Graptopora.  "It 
combines,"  says  Mr  Salter,  "  with  the  shape  and  general  character  of  the 
net-like  Bryozoa,  the  texture  and  the  form  of  the  cells  of  the  graptolite, 
and  may  be  regarded  as  a  bundle  of  these  animals  united  by  processes  into 
a  reticulated  cup."  Some  ciiriously  complex  branched  forms  of  graptolites, 
discovered  by  Sir  W.  Logan  in  Canada,  complete  the  chain  of  affinities 
between  the  Graptolites  and  the  Fenestellidse. 

Phyt6grapliy  (Gr.  phyton,  plant,  and  grapho,  I  write). — Descriptive 
Botany  ;  the  science  which  describes  the  characters,  habits,  distribution, 
functions,  and  properties  of  the  vegetable  kingdom. 

Phytolithus  (Gr.  phyton,  a  shoot,  and  litlu)s). — An  old  generic  term  for 
such  stems  as  stigmaria,  favidaria,  and  the  like ;  used  by  Martin,  Parkinson, 
Steinhauer,  and  others. 

Phytdlogy  (Gr.  phyton,  a  plant,  and  logos,  discourse). — The  science  of  the 
vegetable  kingdom  ;  used  as  synonymous  with  Botany,  hence  the  term 
PAL.EOPHYTOLOQY,  or  the  Science  which  treats  of  extinct  or  fossil  vege- 
table forms. 
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Phyt6phagOTis  (Gr.  'phyton,  a  shoot  or  plant,  and  phago,  I  eat). — Plant- 
feeding,  plant-eating ;  a  term  applied  to  animals  which  live  on  vegetables, 
in  contradistinction  to  those  that  are  zoopJiagous,  or  prey  on  the  flesh  of 
others. 

Pinites  (Lat.  pinus,  the  pine-tree). — The  generic  term  for  all  fossil 
wood  which  exhibits  structural  approximations  to  the  Coniferous  order  ; 
undoubted  coniferous  remains  being  ranked  under  the  term  Peucites. 
Remains  of  both  occur  in  the  coal-measures  and  upwards  ;  but  the  existing 
genus  pinns  has  not  been  found  earlier  than  in  pleistocene  or  uppermost 
tertiary  deposits. — See  Peucites. 

Pinuuldria  (Lat.  pinna,  a  feather). — One  of  Lindle/s  provisional  genera 
of  coal-measure  plants,  '^occurring  in  small  fragments,  consisting  of  a 
slender  stem  (or  root),  from  which,  at  regular  distances  on  opposite  sides, 
spring  capillary  appendages  divided  in  a  pinnated  manner."  Numerous 
root-like  fragments  like  myriophyllites,  pinnularia,  &c.,  occur  in  the 
coal-measures,  but  we  know  little  or  nothing  of  their  connection  or 
affinities. 

Pinus  (the  Pine-tree). — The  existing  genus  Pinus  has  not  been  found 
earlier  than  in  Pleistocene  deposits ;  it  is  readily  distinguished  by  its 
leaves  growing  in  twos,  threes,  or  fives  in  the  same  sheath  ;  and  by  its 
cones,  which  are  composed  of  scales  that  enlarge  at  the  apex  into  a  rhom- 
boidal  disc. 

Pisiform  (Lat.  pisum,  a  pea). — Occurring  in  small  concretions  like  pease ; 
e.g.,  Pisiform  iron-ore. 

Pisolite  (Lat.  2^isum,  a  pea,  and  liihos,  stone). — Literally  *' pea-stone  ; "  a 
concretionary  limestone,  so  called  from  its  resemblance  to  an  agglutination 
of  pease.  In  "roestone"  or  "oolite"  the  component  roimded  grains  or 
globules  are  small ;  in  ''pisolite,"  as  the  name  implies,  they  are  consider- 
ably larger.  These  calcareous  spherules  are  composed  of  concentric 
laminae,  which  commonly  have  a  particle  of  sand,  a  fragment  of  shell,  or 
other  organic  substance,  as  a  nucleus.  They  owe  their  formation  to  the 
deposition  of  successive  concretions  around  the  included  body  while  sub- 
jected to  the  action  of  water  in  which  a  rotatory  motion  is  induced  ;  and 
the  spheroids  continue  to  increase  until  they  become  too  heavy  for  further 
transport,  and  then  subside,  and  are  consolidated  by  subsequent  infiltra- 
tion. The  springs  near  Carlsbad  deposit  a  beautiful  pearly  -  looking 
pisolite,  some  portions  of  which  are  sufficiently  compact  to  admit  of  being 
polished  and  manufactured  into  boxes  and  other  ornaments. 

Pitchstone. — A  glassy  rock  of  the  trappean  division,  usually  occurring 
in  dykes  and  disrupting  masses  ;  and  so  called  from  the  pitch-like  aspect 
of  its  fresh  conchoidal  and  splintery  fracture.  It  is  generally  black,  grey- 
ish- or  greenish-black ;  and  is  occasionally  porphyritic  (pitchstone  por- 
phyry), from  the  presence  of  small  spherical  concretions,  termed  splicemlite. 
It  is  classed  by  mineralogists  along  with  obsidian,  pumice,  and  pearl- 
stone,  under  the  head  of  amorphous  felspar — the  glassy  amorphous  nature 
of  these  rocks  being  apparently  owing  to  their  rapid  cooling  from  a  state 
of  fusion. 

Placodermata,  Pldcoderms  (Gr.  plax,  a  plate,  and  derma,  skin  or  cov- 
ering).—  Dr  Pander's  tei-m  for  the  bony-plated  or  bone-encased  fishes 
of  the  Old  Red  Sandstone — Coccosteus,  Pterichthys,  Cephalaspis,  and  the 
like. 
Placoid,  Flacoidean  (Gr.  plax  a  plate,  and  eidos,  form). — The  first  order 
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■f  fishes  in  the  arrangement  of  Professor  Agassiz.  They  are  characterised 
-  having  their  skin  covered  irregularly  with  plates  of  enamel,  often  of 
iisiderable  dimensions,  and  sometimes  reduced  to  small  points  like  the 
1  igreen  on  the  skin  of  many  Sharks,  and  the  prickly  tooth-like  tuber- 
's on  the  skin  of  Rays.  All  the  cartilaginous  fishes,  with  the  exception 
the  sturgeon,  belong  to  this  order,  which  includes  the  skates,  rays,  dog- 
h,  and  sharks. 

Plagiaiilax,  an  abbreviation  for  Flagiauldcodon  (Gr.  plagios,  oblique ; 
!(ix,  groove;  and  odoiis,  tooth). — A  small  herbivorous  marsupial,  whose 

.ooth  and  jaws  have  been  found  in  the  Purbeck  beds  of  the  Oolite  ;  and  so 

named  in  reference  to  the  diagonal  grooving  of  the  premolars. — Falconer 

in  Geological  Journal,  vol.  xiii. 
Flagiost6ma  (Gr.  plaglos,  oblique,  and  stoma,  the  mouth). — A  generic 

term  applied  to  certain  compressed,  obliquely-oval  bivalves  of  the  Oyster 

Roily,  which  are  found  fossil  from  the  Trias  upwards.  They  are  now 
iked  under  the  synonym  Lima,  and  partly  under  Spondylus,  both  of 
ich  see. 
Planerkalk  or  Planerkalkstein.  —  Literally  "  Plain- Limestone  ;  "  the 
rman  name  for  the  upper  member  of  the  chalk  formation  in  Saxony ; 
in  contradistinction  to  the  Bergkalk  or  Mountain-limestone.  The  equiva- 
■  lent  in  part  of  our  White  Chalk. 

Plan6rljis  (Lat.  planus,  fiat,  and  orhis). — A  genus  of  fresh-water  shells 
distinguished  by  their  discoidal  form,  the  whorls  of  the  shell  being  coiled 
up  in  a  nearly  vertical  plane.  There  are  about  sixty  living  species,  and 
about  the  same  number  are  enumerated  from  Weald  en  and  Tertiary 
strata. 

Plaster  of  Paris. — The  familiar  designation  for  the  cement  or  plaster 
obtained  from  gypsum  or  sulphate  of  lime,  and  so  called  from  its  being 
first  prepared  in  the  neighbourhood  of  Paris.  Gypsum  or  sulphate  of 
lime,  when  calcined,  is  not  decomposed  (as  common  limestone  is,  by 
parting  with  its  carbonic  acid),  but  simply  loses  its  water  of  solidification. 
It  is  then  reduced  to  a  white  powder ;  and  when  this  is  again  mixed  with 
water,  it  absorbs  a  certain  portion,  and  the  mass  becomes  a  solid  plaster 
or  cement.  The  white  powder  is  usually  sold  imder  the  name  of  "  Plaster 
of  Paris,"  and  is  largely  used  in  the  arts. 

Plastic  (Gr.  plastikos,  suitable  for  being  wrought  or  fashioned). — Applied 
to  substances  which,  like  clay,  are  capable  of  being  fashioned  or  moulded 
into  any  desired  form  ;  also  to  the  skill  or  power  of  so  fashioning ;  hence 
we  speak  of  the  "plastic  art,"  the  "plastic  power  of  nature,"  and  so 
forth. 

Plastic  Clay.—" The  clays  called  Plastic,"  says  Lyell,  "which  lie  imme- 
diately below  the  London  Clay,  received  their  name  originally  in  France, 
from  being  often  used  in  pottery.  Beds  of  the  same  age  (the  Woolwich 
and  Pleading  series  of  Prestwich)  are  used  for  the  like  purpose  in  England." 
As  a  series  the  Plastic  Clay  of  England  constitutes  the  middle  portion  of 
the  Eocene  group,  and  consists  of  plastic  or  mottled  clays  and  sands,  and 
well-rolled  flint  pebbles.  It  is  partly  of  marine  and  partly  of  fresh- water 
formation,  and  is  characterised  by  two  species  of  oyster  (0.  hellovacina 
and  edulina),  and  some  fresh-water  shells,  as  Melania,  Ci/rena,  Unto, 
Palmlina,  &c.  It  is  the  equivalent  of  the  French  Argile  Plasiique  et 
Lignite." 
Platycrinus,  Platywrinite  (Gr.  jj^a<y5,  broad).— -A  genua  of  encriiiites 
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peculiar  to  the  Carboniferous  limestone,  and  so  termed  from  the  flatness 
and  breadth  of  the  basal  and  radial  plates  of  the  receptacle. 

Platys6inus  (Gr,  platys,  broad,  and  soma,  body). — One  of  the  pycno- 
donts  ;  a  ganoid  fish  of  the  Carboniferous  and  Permian  epochs,  and  so 
called  from  its  deep  bream-like  body,  which  is  covered  with  strong  rect- 
angular scales  arranged  in  bold  transverse  rows.  Head  rather  small ; 
eye-orbits  large  ;  tail  sharply  heterocerque. 

Plesios4urus  (Gr.  plesios,  near  to,  and  saurus,  a  lizard). — A  genus  of 
marine  reptiles  (of  which  there  are  known  about  twenty  species),  occurring 
from  the  Lias  to  the  Chalk  inclusive  ;  and  so  named  from  its  being  much 
more  lacertilian  in  structure  than  the  ichthyosaunis,  from  which  it  differs 
in  the  smallness  of  the  head,  the  enormous  length  of  neck,  which  consists 
of  from  twenty  to  forty  vertebrae,  and  in  other  osteological  peculiarities. 
"This  reptile,"  says  Mantell,  "combines  in  its  structure  the  head  of  a 
lizard,  with  teeth  implanted  in  sockets  like  the  crocodile — a  neck  resem- 
bling the  body  of  a  serpent — a  trunk  and  tail  of  the  proportions  of  those 
of  a  quadruped — with  paddles  like  the  turtle.  The  vertebrae  are  longer  and 
less  concave  than  in  the  ichthyosaurus  ;  and  the  ribs  being  connected  by 
transverse  abdominal  processes,  present  a  close  analogy  to  those  of  the 
Chameleon."  Specimens  have  been  found,  and  some  of  them  almost  entire, 
ranging  from  ten  to  twenty  feet  in  length.— See  Ichthyosaurus. 

Pleistocene  (Gr.  j)^eisto5,  most,  and  kainos,  recent). — Literally,  "most 
recent ; "  that  is,  the  most  recent  or  uppermost  of  the  Tertiaries,  a  term 
implying  that  the  organic  remains  in  such  accumulations  belong  almost 
wholly  to  existing  species.  Sir  Charles  Lyell  makes  use  of  the  word  Poft- 
Pliocene,  and  others  employ  the  term  Pleistocene  as  equivalent  to  Post- 
Tertiary  ;  but,  properly  speaking,  the  organic  remains  of  the  post-terti- 
aries  belong  exclusively  to  species  still  existing,  while  those  of  the  pleisto- 
cene embrace  a  few  extinct  forms.  As  it  is  impossible  to  draw  sharp  lines 
of  demarcation  between  different  formations,  the  Pleistocenes  may  be  re- 
garded as  the  passage-beds  between  Tertiary  and  Post-Tertiary  formations. 

Pleuracdnthus  (Gr.  pleuron,  the  side,  and  acantha,  a  thorn  or  spine). — 
A  genus  of  ichthyodorulites  or  fin-spines  occurring  in  the  Carboniferous 
formation,  and  characterised  by  their  having  a  row  of  sharp  hooks  or 
denticles  on  either  side ;  whence  the  name.  According  to  Agassiz,  they 
belong  to  the  fossil  family  Trygonid^. 

Pleurodont  (Gr.  pleuron,  the  side,  and  ocloiis,  tooth).— A  term  applied  by 
Professor  Owen  to  those  inferior  or  squamate  saurians  which  have  the  teeth 
anchylosed  to  the  bottom  of  an  alveolar  groove,  and  supported  by  its  side. 
— See  Thecodont. 

Pleurotomdria  (Gr,  pleuron,  a  side,  and  tome,  a  notch). — An  extensive 
genus  of  fossil  shells  belonging  to  the  gasteropod  family  Haliotidce,  and 
comprising  about  400  species,  which  range  from  the  Lower  Silurian  to  the 
Chalk  inclusive.  The  shell  resembles  that  of  the  Trochus,  is  solid,  few- 
whorled,  and  has  its  surface  variously  ornamented — the  colour  being  still 
preserved  in  some  specimens  ;  the  aperture  is  somewhat  square,  and  has  a 
deep  slit  in  its  outer  margin  ;  hence  the  name.  The  part  of  the  slit  which 
has  been  progressively  filled  up  forms  a  prominent  band  round  the  whorls. 
"  In  this  extensive  group,"  says  Woodward,  "there  are  some  species  which 
rival  the  living  turbines  in  magnitude  and  solidity,  whilst  others  are  as 
frail  as  ianthina." 

Pliocene  (Gr.  pleion,  more,  and  kainos,  recent).— Sir  Charles  Lyell's  term 
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for  the  upper  tertiaries  as  containing  more,  or  a  greater  per-centage,  of 
recent  testacea  than  the  miocene  or  eocene.  In  1830,  according  to  the 
enumeration  of  M.  Deshayes,  the  per-centages  were,  Pliocene,  35  to  50 ; 
Miocene,  17  ;  and  Eocene,  only  3^,  In  the  "  Newer  Pliocene"  or  uppermost 
tertiaries  of  Lyell  (the  Pleistocene  of  many  authors)  the  per-centage  in- 
creases to  90  or  95. 

Plidlophns  (Gr.  pleion,  more,  and  lophion,  a  small  crest). — A  small  lophi- 
odont  mammal,  whose  remains  have  been  found  in  eocene  and  miocene  ter- 
tiaries, and  so  named  by  Professor  Owen  because  it  seems  to  be  more  near 
to  the  lophiodont  type  than  its  close  ally  the  hyracotlierium.—  See  LoPHi- 
ODON  (Jour.  Oeol.  Soc,  vol.  xiii.) 

Pliopithectis  (Gr.  i^leion,  more,  and  pithecos,  ape). — An  extinct  ape  from 
the  miocene  deposits  of  the  south  of  France,  and  so  named  by  Gervais  from 
its  resemblance  to  the  tailed  monkeys  {semno2nthecus)  of  Southern  Asia. 

Pliosdums  (Gr.  pleion,  more,  and  sauros,  lizard). — A  marine  reptile  of 
the  upper  Oolites,  intermediate  in  structure  between  the  Plesiosaur  and  Ich- 
thyosaur  ;  literally  "  more  lacertilian "  than  the  common  ichthyosaurus. 
With  the  exception  of  the  teeth,  which  are  thicker  and  stronger,  the  verte- 
brae of  the  neck,  which  are  short  and  compressed,  and  the  more  massive 
proportions  of  the  jaws  and  paddle-bones,  the  framework  of  pliosauriis 
closely  accords  with  that  of  jjlesiosaurus. 

Flumbdgo  (Lat.  plumbum,  lead). — One  of  the  names  given  to  Graphite 
or  Black-lead,  from  its  resemblance  to  an  ore  of  lead.  -See  Graphite. 

Plumbiferous  (Lat.  plumbum,  lead,  and  fero,  I  yield  or  bear). — Applied 
to  veins,  strata,  or  other  matrices  yielding  or  containing  any  of  the  ores  of 
lead. 

Plum-pndding-stone. — Originally  applied  to  a  very  pretty  conglomerate 
of  flint  pebbles  cemented  together  by  a  siliceo-calcareous  matrix,  polished 
sections  of  which  had  a  fanciful  resemblance  to  the  fruit  in  a  slice  of  plum- 
pudding, — now  loosely  applied  to  all  conglomerates. — See  Pudding-stone. 

Plut6nic  (Pluto,  the  god  of  the  inferior  regions). — Applied  to  igneous 
rocks  found  at  some  depth  beneath  the  surface  of  the  land  or  sea,  as 
distinct  from  Volcanic,  or  those  thrown  up  to,  and  consolidated  on  the 
surface.  As  a  class,  the  Plutonic  are  more  crystalline,  and  exhibit  more 
stinicture  than  the  Volcanic — characteristics  apparently  induced  by  the 
greater  pressure  under  which  they  were  cooled  and  consolidated. 

Pluvial  (Lat.  pluvius,  rainy). — Of  or  belonging  to  rain  ;  applied  to  opera- 
tions and  results  that  arise  from  or  depend  on  the  action  of  rain.  Thus 
we  speak  of  the  denuding  or  degrading  effects  of  "pluvial  agency,"  just 
as  we  speak  of  ''atmospheric,"  "fluviatile,"  or  other  similar  agency. 

Poacites  (Lat.  poa,  the  meadow-grass). — The  generic  term  for  all  fossil 
monocotyledonous  leaves,  the  veins  of  which  are  parallel,  simple,  of  equal 
thickness,  and  not  connected  by  transverse  bars.  In  the  mean  time  Poa- 
cites takes  rank  under  the  Graminece  or  grasses,  though,  from  the  great  length 
and  breadth  of  many  of  the  Coal-measure  species,  it  is  more  than  probable 
that  some  of  them  may  be  the  leaves  of  pinnated  palms. — See  Phyllites. 

Podosphenia  (Gr.  2^oiis,  podos,  the  foot,  oxAsphen,  a  wedge). — A  genus 
of  Diatoms  or  microscopic  plant-growths,  deriving  their  name  from  their 
wedge-shaped  frustules,  whictf  in  youth  are  attached  by  the  small  end,  but 
afterwards  become  free.  They  are  said  to  be  chiefly  marine,  and  abound 
in  the  polishing- slate  of  Bilin. 

Poikilitic  or  Poecilitic  (Gr.  poikilos,  variegated).— A  term  applied  by  the 
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earlier  English  geologists  to  the  upper  New  Red  Sandstone,  in  allusion  to 
the  variegated  colours — red,  green,  purplish,  &c.  — of  its  marls  and  sandy 
shales.  The  hunter  sandsteiti  of  the  Germans ;  the  terrain  pcecilien  of 
the  French, 

Polierschiefer  (Ger. ) — Polishing-slate  ;  a  slaty  infusorial  or  rather  micro- 
phytal  rock,  the  same  as  the  irijjoH  of  Bilin,  &c.,  and  so  termed  from  its 
being  used  as  a  polishing  powder. 

Pollux. — Castor  and  Pollux,  two  closely  allied  minerals  of  the  Felspar 
family  ;  hence  their  names  by  Breithaupt.  They  resemble  quartz  in  their 
hardness,  transparency,  and  vitreous  lustre,  and  are  the  most  siliceous  of 
the  crystalline  silicates. 

Polypdrium  (Lat.) — The  common  framework  or  endo-skeleton  of  any 
group  of  polypes  ;  the  secreted  matter  by  which  they  are  united  into  one 
colony,  whether  fleshy,  homy,  calcareous,  or  sihceous. — Same  as  Poly- 
pidom,  which  see. 

Polypes,  Polypi  (Gr.  ^^o^ys,  many,  and  pous,  foot).  — The  zoological  term 
applied  to  those  radiated  animals  which  are  furnished  with  many  tentacula 
or  foot-like  organs  of  prehension  surrounding  the  mouth  or  free  orifice  ; 
as  the   "fresh-water  polype"   or  hydra,   the  "coral  polype,''   &c. — See 

ZOOPHYTA. 

Pol;^idom  {polype,  and  doinus,  a  house). — A  name  given  to  the  stems 
and  permanent  fabrics  of  zoophytes,  around  or  in  which  are  placed  the 
little  cells  containing  the  polypes  or  animals  which  construct  the  mass. 
In  some  the  polypidom  is  horny  and  flexible  like  the  gorrjonia  or  sea-fan  ; 
in  others,  as  the  common  madrepore  coral,  it  is  strong  and  calcareous  ;  and 
in  others  it  is  membrano-calcareous.  In  the  stony  or  lime-secreting  genera 
this  endo-skeieton,  polypidom,  polyparium,  or  common  support,  becomes 
the  well-known  Coral,  the  aggregation  of  which  constitutes  those  vast 
Reefs  that  rival  in  magnitude  the  limestones  of  the  earlier  formations. 

Polyporites. — Literally  "many  pores ; "  the  name  given  by  Dr  Lindley  to 
a  fungus-like  organism  from  the  Coal-measures  of  Wales,  from  its  resem- 
blance to  the  existing  Polyporiis  versicolor. 

Polythaldmia  (Gr.  polys,  many,  and  thalamos,  a  chamber). — An  order  of 
compound  Protozoa,  so  called  from  their  being  enclosed  in  calcareous  shells 
consisting  of  a  series  of  distinct  chambers.  These  chambers  in  some 
species  communicate  with  each  other ;  in  others  they  are  completely  closed 
up,  and  appear  to  be  the  abode  of  a  separate  and  probably  independent 
animal.  The  general  belief,  however,  is,  that  the  several  cells  or  portions 
of  the  vitalised  mass  communicate  in  some  way  or  other  with  each  other, 
so  as  to  maintain  the  simultaneous  vitality  of  the  whole.  In  some  in- 
stances each  chamber  of  the  common  shell  presents  only  a  single  external 
opening  ;  but  as  a  general  rule  the  substance  of  the  shell  is  pierced  like  a 
sieve,  with  numerous  minute  pores  or  foramina  for  the  protrusion  of  deli- 
cate filaments  ;  hence  the  term  Foraminifera.  All  the  Polythamia  are 
marine,  and  frequently  occur  in  such  numbers  that  the  fine  calcareous 
sand  of  the  sea-shore  and  sea-bottom  is  entirely  made  up  of  their  micro- 
scopic shells.  In  former  ages  they  appear  to  have  been  even  more  abun- 
dant ;  and  thus  the  Chalk,  as  well  as  many  of  the  marls  and  limestones  of 
the  Tertiary  epoch,  are  in  a  great  measure*  composed  of  their  remains — 
partly  entire,  and  partly  worn  and  broken  by  the  action  of  the  waves.  As 
an  order,  the  Polythalamia  have  been  divided  into  several  families,  charac- 
terised by  the  arrangement  of  the  chambers  constituting  the  compound 
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shell ;  and  nearly  two  thousand  species  have  been  enumerated — a  number 
that,  in  all  likelihood,  will  be  greatly  reduced,  as  more  minute  investiga- 
tion shows  that  many  of  these  so-called  species  are  only  forms  of  the  same 
animal  in  various  stages  of  development. 

Polyz6a  (Gr.  'polifs,  many,  zoa,  animals). — This  term  embraces  all  the 
minute  mollusca  which  inhabit  compound  phytoidaL  structures  like  the 
iliistra  and  retepora,  and  which  were  till  lately  confounded  with  the  polypes 
or  corallines.  The  term  was  introduced  by  Mr  J.  V.  Thompson  in  1830, 
and  is  now  generally  adopted  in  preference  to  Bryozoa,  the  name  subse- 
(juently  employed  by  Ehrenberg.  "The  Polyzoa,"  says  Professor  AUman 
in  his  monograph  on  the  fresh-water  genera,  "are  chiefly  inhabitants  of 
the  sea,  where  they  may  be  witnessed  under  numerous  plant-like  guises  ; 
now  spreading  like  a  lichen  over  submerged  stones  or  old  shells,  or  broad 
fronds  of  laminaria  and  other  sea-weeds  ;  now  forming  soft,  irregular, 
fungus-like  masses,  or  hard  calcareous  branchy  growths,  like  diminutive 
;  and  now  again  presenting  the  appearance  of  the  most  delicate  and 

quisitely-formed  sea-weed  or  moss,  offering  even  to  the  unassisted  eye, 

the  endless  repetition  of  the  same  element  of  form,  objects  of  surpass- 
ing symmetry  and  beauty.  The  Polyzoa,  however,  are  not  by  any  means 
exclusively  confined  to  the  ocean  ;  and  though  by  far  the  greater  number 
are  marine,  yet  in  the  still  and  running  waters  of  the  land — in  the  broad 
river  and  rushing  stream — in  the  pure  cold  mountain  lake,  and  the  stag- 
nant waters  of  the  mossy  fen — species  are  to  be  found,  which  in  interest 
yield  not  one  jot  to  their  brethren  of  the  sea,  and  offer  to  the  naturalist 
an  inexhaustible  source  of  gratification,  in  the  beauty  of  their  forms  and 
the  wonders  of  their  organisation."  They  are  found  fossil  as  well  as  recent, 
and  occur  in  all  formations  from  the  Cambrian  and  Silurian  upwards — 
e.g.,  Oldlianiia,  fenestella,  retepora,  eschara,  jiustra,  &c.  To  distinguish  the 
inhabitant  of  the  polyzoan  cell  from  the  true  polype,  the  term  polypide 
has  been  proposed  ;  and  the  entire  structure  is  known  as  the  Ccenoeciuin  or 
"  common  dwelling,"  in  contradistinction  to  the  polypary  or  polypidom  of 
the  polype. 

Ponent  (Lat.) — Laying  aside ;  the  twelfth  of  the  fifteen  series  into  which 
Professor  Rogers  subdivides  the  palaeozoic  strata  of  the  Appalachian  Chain 
— the  "Sunset"  of  the  North  American  palaeozoics,  and  the  equivalents  of 
our  Upper  or  true  Old  Red  Sandstone. — See  Paleozoic  Formations. 

Porcellanite. — Known  also  as  "porcelain  jasper"  and  "burnt  earth." 
The  term  applied  to  clays  and  shales  that  have  been  converted  by  subter- 
ranean heat  into  jaspery  or  porcelain-like  masses  of  various  colours  and 
hardness,  according  to  their  original  composition,  and  the  degree  of  heat 
to  which  they  have  been  subjected.  Frequent  in  the  vicinity  of  dykes  and 
erupted  traps. 

Porifera. — In  modem  systems  of  Zoology,  the  second  class  of  Protozoa, 
including  the  sponges  ;  and  so  called  from  the  masses  formed  by  these 
creatures  being  perforated  in  every  part  with  minute  orifices.  Literally 
"  pore-beai'ing."  Sponge,  as  we  usually  see  it,  consists  of  a  congeries  of 
horny  filaments,  interlacing  in  every  direction,  so  as  to  form  an  intricate 
network  of  intercommunicating  cells ;  and  imbedded  in  these  filaments, 
in  the  most  of  sponges,  are  needle-shaped  particles  of  siliceous  or  calcare- 
ous matter  tenned  spiciUa.  The  animated  portion  is  a  mere  mucilaginous 
investment  composed  of  an  aggregation  of  cells.  Fossil  sponges  occur  in 
several  formations,  and  especially  in  the  Chalk  of  England. 
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P6rpliyry  (Gr,  porpTiyreos,  purple). — This  term  was  originally  applied 
to  a  reddish  igneous  rock  found  in  Upper  Egypt,  and  used  for  sculptural 
purposes  ;  a  red  syenitic  porphyry.  It  is  now  employed  by  geologists  to 
denote  any  rock  (whatever  its  colour)  which  contains  imbedded  crystals 
distinct  from  the  main  mass  or  matrix,  though,  strictly  speaking,  it  ought 
to  be  restricted  to  those  having  a  felspathic  basis.  We  have  thus  fel- 
spar porphjo-y,  claystone  porphyry,  porphyritic  granite,  and  porphyritic 
greenstone. 

Porphyritic. — Having  the  aspect  or  texture  of  porphyry  ;  as  the  "  por- 
phyritic granite"  of  Devon  and  Cornwall,  which  contains  large  prismatic 
crystals  of  felspar  ;  the  '' porphyritic  gneiss"  of  Portsoy,  which  imbeds  in 
its  folia  large  irregular  crystals  of  felspar  ;  or  "  porphyritic  greenstone," 
which  has  often  large  crystals  of  hornblende  scattered  confusedly  through 
its  mass. 

Portland  Cement. — A  well-known  cement,  largely  used  for  facing-up 
brick-buildings,  &c.,  in  imitation  of  stone.  It  is  made  from  carbonate  of 
lime  (common  limestone)  mixed  with  great  care,  in  definite  proportions, 
with  the  muddy  deposits  of  rivers  running  over  clay  and  chalk.  The 
whole  of  the  materials  are  carefully  pounded  together  under  water,  and 
are  afterwards  dried  and  calcined.— See  Cements. 

Portland  Stone  and  Portland  Sand. — A  well-known  group  of  the  upper 
oolite  as  developed  in  the  south  of  England.  It  consists  of  shelly  free- 
stones of  variable  texture  vmderlaid  by  thick  beds  of  sand,  and  derives  its 
name  from  the  Isle  of  Portland  in  Dorsetshire,  where  certain  of  the  free- 
stones have  for  centuries  been  largely  quarried  for  architectural  purposes. 
The  Portland  beds  abound  in  fossil  shells,  bones  of  saurians,  and  drift 
coniferous  wood. — See  Oolitic  Formation. 

Post —  (Lat.) — A  frequent  prefix  in  scientific  compounds  signifying  after, 
either  in  regard  to  time  or  position  ;  as  post-meridian,  after  mid-day ;  post- 
tertiary,  later  or  younger  than  the  tertiary  formation  ;  iw&t-ahdominal, 
placed  immediately  behind  the  abdomen  ;  after-abdominal. 

Post-Meridian  (Lat. ) — After  mid-day  ;  afternoon  ;  the  ninth  of  the 
fifteen  series  into  which  Professor  Rogers  subdivides  the  palaeozoic  strata 
of  the  Appalachian  Chain — the  "Afternoon"  of  the  North  American 
palaeozoics,  and  the  equivalent  in  part  of  our  Lower  Devonians, — See 
Paleozoic  Formations. 

Post-Tertiary  System. — Under  the  term  Post-Tertiary  it  is  usual  to  ar- 
range all  accumulations  and  deposits  that  have  been  formed  since  the  close 
of  the  Boulder-Drift  or  Glacial  period — regarding  that  epoch  as  the  true 
termination  of  the  Tertiary  System.  However  difficult  it  may  be  to  account 
for  the  conditions  that  give  rise  to  the  "  Drift,"  there  can  be  no  doubt  re- 
garding the  agencies  which  have  been  at  work  ever  since  in  silting  up  lakes 
and  estuaries,  forming  peat-mosses  and  coral-reefs,  and  laying  down  beaches 
of  sand  and  gravel.  At  the  close  of  the  Pleistocene  period,  the  present 
distribution  of  sea  and  land  seems  to  have  been  established — at  least  in 
the  northern  hemisphere — the  land  presenting  the  same  surface  configura- 
tion, and  the  sea  the  same  coast-line,  with  the  exception  of  such  modifica- 
tions as  have  since  been  produced  by  atmospheric,  aqueous,  and  other 
obvious  causes.  At  the  close  of  that  period  the  earth  also  appears  to  have 
been  peopled  by  its  present  Flora  and  Fauna,  with  the  exception  of  some 
local  removals  of  certain  animals,  and  the  general  extinction  of  a  few 
species,  whoso  remains  are  found  imbedded  in  a  partially  petrified  or  suh- 

300 


POT  —  PEE 

fossil  state  in  post-tertiaiy  accumulations.  We  are  thus  introduced  to  the 
existing  order  of  things  ;  and  though  our  observations  may  extend  over  a 
l)eriod  of  many  thousand  years,  yet  every  phenomenon  is  fresh  and  recent 
compared  with  those  of  the  preceding  epochs.  With  the  exception  of  vol- 
eanic  lavas,  deposits  from  calcareous  and  siliceous  springs,  some  consoli- 
dated sands  and  old  coral-reefs,  v^e  have  novp  no  solid  strata — the  general- 
ity of  post-tertiary  accumulations  being  clays,  silts,  sands,  gravels,  and 
peat-mosses.  Arranging  these  in  chronological  order,  it  is  usual  to  speak 
of  them  as  Post-Glacial,  Pre- Historical,  and  Historical— the  full  imports  of 
which  will  be  readily  understood  by  referring  to  the  preliminaiy  tabula- 
tion of  "  Contemporary  or  Equivalent  Deposits." 

Potamophyllites. — Literally  "river-leaves"  (Gr.  potamos,  river,  sicdphyl- 
lon,  leaf)  ;  a  genus  of  monocotyledonous  leaves  occurring  in  fresh- water 
tertiaries  ;  now  ranked  under  the  more  general  term  Phyllites. 

Potato-Stones. — A  quarryman's  term  for  tYiegeodes  of  the  mineralogist ; 
rounded  irregular  concretions  of  various  composition,  often  hollow  and 
lined  with  crystals,  or  containing  earthy  detached  nuclei. 

Poteri6criiius,  Poteriocrinites  (Gr.  piAenon,  a  goblet,  and  encrimis). — 
An  extensive  genus  of  encrinite  occurring  in  the  carboniferous  limestones 
of  Britain  and  Ireland ;  and  so  called  from  the  vase  or  goblet  shape  of  its 
body  or  receptacle,  which  is  composed  of  three  series  of  angular  plates — 
five  in  each  series. 

Potstone. — A  soft  magnesian  or  talcose  rock,  sectile,  and  capable  of 
being  fashioned  into  pots  and  vases ;  the  lapis  ollaris  of  the  ancients. 
Mineralogically,  it  is  an  vmcertain  mixture  of  talc,  chlorite,  mica,  asbestus, 
and  the  like,  occurring  in  beds  among  the  crystalline  rocks  of  various 
countries. 

Pozzuolana  or  Pozzolana  (From  Pozzuoli  in  the  Bay  of  Naples). — A  vol- 
canic ash  or  sand  largely  used  in  the  manufacture  of  Roman  cement.  The 
artificial  mixture  consists  of  fine  volcanic  powder,  charged  with  about  20 
per  cent  of  oxide  of  iron,  and  the  addition  of  a  little  lime.  It  forms  one 
of  the  best  of  our  hydraulic  cements,  setting  and  solidifying  rapidly  under 
water. 

Precession  of  the  Equinoxes. — "The  earth's  axis,"  says  Mr  Hopkins, 
in  treating  of  this  subject,  '•'  is  at  present  directed  to  a  point  in  the  heavens 
near  to  the  star  Polaris.  This  point  is  the  exact  north  pole  of  the  hea- 
vens ;  and  in  considering  it  with  reference  to  periods  of  time  not  exceeding 
many  years,  we  usually  speak  of  it  as  a  fixed  point.  This,  however,  is  not 
strictly  correct.  The  pole  moves  very  slowly,  so  as  to  describe  very  nearly 
what  is  called  a  small  circle  in  the  heavens.  This  small  circle,  and  the 
motion  of  the  pole  along  it,  are  such,  that  in  12,000  or  13,000  years  the 
pole  will  be  distant  from  the  present  pole  by  more  than  40°  ;  but,  in  some 
25,000  years,  it  will  have  returned  to  the  point  in  the  heavens  which  it  now 
occupies.  Thus  we  see  that  the  present  distinction  enjoyed  by  Polaris  is 
but  a  transitory  one,  which  in  a  few  centuries  will  pass  away,  with  the 
certainty,  however,  of  returning  after  the  period  just  mentioned.  A  fur- 
ther reference  to  the  celestial  globe  will  immediately  show  that  this  motion 
of  the  earth's  axis  or  pole  will  necessarily  superinduce  a  corresponding 
motion  of  the  equinoxes  along  the  ecliptic.  This  motion  is  about  50" 
a-year,  and  is  in  a  direction  opposite  to  that  in  which  the  signs  of  the 
Zodiac  are  reckoned  ;  and  consequently  the  sun,  after  leaving  either  equi- 
nox, returns  to  it  again  in  less  time  (by  about  twenty  minutes)  than  if 
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the  equinox  had  remained  stationary.  This  is  the  precession  of  the  equi- 
noxes." 

Precipitate  (Lat.  proecipito,  I  cast  headlong). — When  substances  held  in 
solution  are  made  to  combine  chemically,  or  are  otherwise  changed,  so  as 
to  fall  to  the  bottom  in  a  solid  state,  they  are  said  to  be  precipitated,  or  to 
form  precipitates.  Substances  in  mechanical  suspension  merely,  and  falling 
to  the  bottom  by  their  own  gravity,  are,  on  the  contrary,  said  to  form 
sediTnents. 

Pre-Meridian  (Lat. )— Immediately  before  mid-day  ;  the  seventh  of  the 
fifteen  series  into  which  Professor  Rogers  subdivides  the  palaeozoic  strata 
of  the  Appalacliian  Chain  ;  the  "Forenoon"  of  the  North  American  palaeo- 
zoics, and  the  equivalent  apparently  of  our  upper  Silurians. — See  Paleo- 
zoic Formations. 

Primal  (La,t.) — The  first  or  earliest ;  the  lowest  of  the  fifteen  series  into 
which  Professor  Rogers  subdivides  the  palaeozoic  rocks  of  the  Appalachian 
Chain  ;  the  "  Dawn"  of  the  North  American  palaeozoics  ;  and  the  equiva- 
lent, perhaps,  of  our  lowest  Cambrians. — See  Paleozoic  Formations. 

Primitive  or  Primary  Eocks  (Lat.  primus^  first).— Under  this  term  the 
earlier  geologists  included  all  the  crystalline  deep-seated  rocks  (granite, 
gneiss,  mica-schist,  clay-slate,  &c.),  as  having  been  formed  in  the  ''prim- 
aeval "  ocean,  or  contemporaneously  with  the  globe  itself,  and  before  the 
creation  of  Life,  as  none  of  them  enclose  the  remains  of  plants  or  animals. 
As  general  designations  for  the  older  rocks,  the  words  primary  and  primi- 
tive are  still  retained,  though  it  is  now  well  known  that  granite  and  crystal- 
line strata  are  found  of  all  ages  and  in  all  formations.  The  term  may  be 
regarded  as  synonymous  with  the  Azoic,  Hypozoic,  Metamoiphic,  or  Non- 
fossiliferous  systems  of  modem  geologists. 

Prim6rdial  (Lat.  primus,  first,  ordo,  in  order). — A  term  used  by  M. 
Barrande  for  the  lowest  or  earliest  zone  of  fossiliferous  strata,  more  espe- 
cially as  developed  in  Bohemia,  the  field  of  his  principal  labours.  May  be 
regarded  as  the  equivalent  of  the  Cambrian  system  of  Professor  Sedgwick. 

Pristacanthus  (Gr.  pristis,  a  saw,  and  acantha,  spine). — Literally  "saw- 
spine  ;  "  a  genus  of  ichthyodorulites  or  fin-spines  found  in  the  Oolite,  and 
supposed  to  belong  to  fishes  of  the  Cestraciont  family. 

Pristis  (Gr.) — The  saw-fish  ;  a  well-known  predatory  fish  allied  to  the 
Rays  and  Sharks,  and  remarkable  for  its  long,  flat,  bony  beak,  which  is 
armed  on  either  side  (like  a  saw)  with  sharp  compressed  teeth,  the  whole 
constituting  a  most  formidable  weapon,  offensive  or  defensive.  The 
beaks  or  "  saws  "  of  extinct  species  occur  in  the  tertiary  beds  of  England 
and  the  Continent. 

Prodiicta,  Prodiictus  (Lat.,  produced,  drawn  out). — A  well-known  genus 
of  brachiopodous  molluscs,  occurring  abundantly  in  Devonian,  Carboni- 
ferous, and  Permian  strata,  and  so  termed  from  their  long,  straight, 
hinge-line,  which  extends  considerably  (produced)  beyond  the  breadth  of 
the  valves.  The  Producta  has  been  taken  as  the  type  of  the  family  Pro- 
ductidce,  in  which  the  shell  is  concavo-convex,  with  a  straight  hinge-line, 
valves  rarely  articulated  by  teeth,  closely  appressed,  furnished  with  tubu- 
lar spines  ;  ventral  valve  boldly  convex  ;  dorsal  concave  ;  internal  surface 
dotted  with  conspicuous  punctures  :  dorsal  valve  with  a  prominent  car- 
dinal process  ;  brachial  processes  sub-central ;  vascular  markings  lateral, 
broad,  and  simple  ;  adductor  impressions  dendritic,  separated  by  a  narrow 
central  ridge :  ventral  valve  with  a  slightly  notched  hinge-line  ;  adductor 
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scar  centml,  near  the  umbo  ;  cardinal  impressions  lateral,  striated.  The 
Productidai  are  highly  characteristic  of  the  carboniferous  limestone,  occur- 
ring in  many  species,  and  in  all  stages  of  growth  and  aggregation  ;  hence 
the  frequent  term  "Productus  Limestone." 

Prosoponlscus  (Gr.  ^:»ro«o/>o/i,  a  face  or  mask,  and  onisJcos,  wood-louse). — 
A  Permian  cretacean,  apparently  belonging  to  the  family  of  Isopods,  and 
found  in  the  Zechsteins  of  Germany  and  magnesian  limestones  of  Durham. 
So  named  by  J.  W.  Kirkby,  who  objects  to  Schauroth's  term  "  Paloeo- 
crangon,"  as  not  expressing  the  true  aflBnities  of  the  species. 

Pr6togine  (Gr.  protos,  first,  and  gitiomai,  I  am  formed).— The  French 
term  for  a  granite  composed  of  felspar,  quartz,  and  talc ;  talcose  granite. 
It  abounds  in  the  Alps,  in  Cornwall,  and  other  countries,  and  derives  its 
name  from  the  erroneous  idea  that  it  is  the  oldest  or  first-formed  of  the 
granites.  The  Kaolin  or  China-clay  of  Cornwall  is  chiefly  derived  from 
its  decomposition. 

Protomis  (Gr.  protos,  first,  and  orrds,  bird). — Literally  "  first  bird  ; " 
the  most  ancient  example  as  yet  known  of  a  passerine  fossil  bird.  It 
occurs  in  the  eocene  tertiaries  of  Glaris,  is  about  the  size  of  a  lark,  and  in 
some  respects  similar  to  that  bird. 

Protorosdums  or  Protosaurus  (Gr.  prote^vs,  earlier,  the  first,  and  saurus, 
lizard). — "The  fossil  monitor  of  Thuringia  ; "  so  called  from  its  occurring 
in  the  bituminous  copper-slate  of  Thuringia,  and  for  a  long  time  the 
earliest  reptile  known  to  geologists  ;  hence  the  term  Protosattrus. 

Pr6totype  (Gr.  p)^'otos,  first,  and  typos,  a  type  or  mould). — The  original 
form  after  which  others  are  fashioned  or  moulded  ;  the  original  from 
which  others  are  copied  ;  the  primary  form  to  which  others,  in  their  prin- 
cipal features  or  characteristics,  bear  resemblance.  Often  loosely  and 
variously  applied. 

Protozoa  (Gr.  protos,  first,  and  zoi,  life). — In  modem  systems  of  classifi- 
cation, the  first  or  lowest  division  of  the  animal  kingdom.  It  includes  a 
number  of  creatures  of  a  very  lowly  type  of  organisation,  which  appear 
almost  to  occupy  a  sort  of  neutral  ground  between  animals  and  vegetables 
— the  function  of  reprodu^ction  being  principally  performed  by  a  plant- 
like budding  or  division  of  the  parental  substance.  The  bodies  of  the 
Protozoa  consist  either  of  a  simple  elementary  cell,  or  of  an  aggregation 
of  cells,  each  cell  being  capable  of  a  separate  and  independent  existence. 
Some  are  simply  gelatinous  ;  others  secrete  a  homy,  calcareous,  or  siliceous 
investment ;  and  most  of  them  are  of  microscopic  size.  The  Division  em- 
braces three  classes  : — 1.  The  Rhizopoda,  whose  organs  of  locomotion  con- 
sist of  mere  root-like  expansions  of  the  body  itself ;  2.  The  Porifera,  or 
sponges ;  and  3.  The  Infusoria,  or  infusory  animalcules  :  or,  more  mi- 
nutely, according  to  other  systematists,— 1.  Rhizopoda  ;  2.  Polycystina  ; 
3.  Spongidce  ;  4.  Thalassicollidce  ;  5.  Gregarinidoe  ;  and,  6.  Infusoria.— See 
the  respective  classes. 

Protoz6ic  (Gr.  protos,  first,  and  zo^,  life).— First-life  ;  belonging  to,  or 
containing,  the  first  traces  of  life.  Applied  to  the  earlier  fossiliferous 
epoch  and  strata ;  equivalent  to  Primordial ;  hence  such  phi-ases  as  "pro- 
tozoic  zone,"  "protozoic  world,"  &c. 

Psiminite  (Gr.  psammos,  sand). — A  term  in  common  use  among  Conti- 
nental geologists  for  fine-grained,  fissile,  clayey  sandstones,  in  contra- 
distinction to  those  which  are  more  siliceous  and  gritty  (gres). 

Psdmmodus  (Gr.  psammos,  sand,  and  odous,  tooth).— Literally  "sand- 
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tooth ; "  a  provisional  genus  of  cestraciont  teeth  from  the  carboniferous 
limestone,  and  so  called  from  their  granular  or  rough  upper  surface  used 
for  crushing  and  grinding.  They  are  generally  of  a  quadrangular  form,  and 
of  large  dimensions. 

Psarolites  or  Psaronites  (Gr.  psaros,  speckled,  and  lithos). — The  name 
given  to  the  silicified  stems  of  Tree-ferns  found  so  abundantly  in  the  New 
Ked  Sandstone  near  Hillersdorf  in  Saxony,  in  allusion  to  the  stellated 
markings  produced  by  sections  of  the  vessels  that  compose  the  tissues. 
From  this  speckled  appearance,  which  is  visible  to  the  naked  eye,  these 
fossils  have  also  obtained  the  popular  name  of  Staarem-stein  or  Star-stone. 

Pseudo —  (Gr.  pseudes,  false). ^ — A  prefix  of  frequent  occurrence  in  scien- 
tific compounds,  and  implying  something  deceptive  in  appearance,  function, 
or  relation ;  as  Pseudo-pods,  those  protozoans  which  have  the  power  of 
thrusting  out  the  fleshy  substance  of  their  bodies  into  feet-like  organs 
or  processes  (literally  '' false-feet ")  ;  Pseudo-carps,  Pseudo-hulbs,  and  the 
like. 

Pseudomorplious  (Gr.  ^jseudes,  false,  and  morpM,  form). — Applied  to  sub- 
stances which,  not  possessing  a  crystalline  structure,  are  yet  found  in  the 
form  of  regular  crystals.  Such  pseudo-morphic  crystals,  as  they  are  termed, 
are  evidently  moulded  in  cavities  from  which  original  regular  crystals  have 
been  dissolved — the  new  substances,  particle  by  particle,  taking  their 
place. 

Psil6melane  (Gr.  psilon,  smooth,  and  melan,  black). — Uncleavable  man- 
ganese ore  ;  a  mixture  of  the  protoxide  and  hyperoxide  of  manganese,  with 
impurities  of  baryta,  silica,  potash,  and  water.  It  usually  occurs  in  botry- 
oidal,  kidney-shaped,  or  stalactitic  masses,  having  a  smooth  surface,  foli- 
ated texture,  and  dark  glistening  colour  ;  whence  the  name.  It  is  gene- 
rally found  along  with  other  ores  of  manganese  in  veins  in  the  older  or 
crystalline  rocks. 

Pterichtliys  (Gr.  pteron,  wing,  and  ichthys,  fish). — Literally  "winged- 
fish;"  a  characteristic  bone-encased  fish  of  the  Old  Red  Sandstone, 
deriving  its  name  from  two  wing-like  lateral  appendages,  which  seem  to 
have  been  used  both  as  organs  of  motion  and  defence.  Like  the  living 
Ostracion  or  trunk-fish,  the  Pterichthys  was  encased  in  a  framework  of 
bony  plates,  leaving  only  the  caudal  portion  free,  and  this  seems  to  have 
been  covered  with  rounded  enamelled  scales,  and  furnished  with  a  vertical 
sailing-fin.  The  osteology  and  organs  of  the  Pterichthys  are  yet  but  im- 
perfectly known, 

Pterinea  (Gr.  2^f^'>'0'>h  a  wing). — A  sub-generic  form  of  the  Avicida  or 
wing-shell,  occurring  in  palaeozoic  strata,  and  characterised  by  their  thick, 
rather  inequivalve,  very  oblique,  and  broadly-winged  shells,  which  have 
the  beaks  anterior,  sinus  shallow,  and  hinge-area  long,  straight,  narrow, 
and  striated  lengthwsie. 

Pteroddctyle  (Gr.  pteron,  wing,  and daktylos,  finger). — Literally  "winged- 
finger  ; "  a  genus  of  flying  reptiles,  several  species  of  which  have  been  dis- 
covered in  the  Lias,  Oolite,  Wealden,  and  Chalk  formations  of  Europe. 
"With  a  long-snouted  head  and  long  neck,"  says  Mantell,  "much  resem- 
bling that  of  a  bird,  bat-like  wings,  and  a  small  trunk  and  tail,  with 
lacertian  affinities  in  its  skull,  teeth,  and  skeleton,  and  with  a  bird-like 
structure  of  sternum  and  scapular  arch,  these  creatures  present  an  anomaly 
of  structure  as  unlike  their  fossil  contemporaries  as  the  duck-billed  Ornith- 
orhynchus  of  Australia  to  existing  mammals.     The  cranium  is  small ;  the 

30i 


PTE  —  PTE 

jaws  are  long,  and  either  armed  with  numerous  sharp-pointed  teeth,  or 
toothless  like  those  of  a  bird.  The  eye-orbit  is  very  large  ;  the  sclerotica 
consists  of  a  ring  of  bony  plates,  and  the  nostrils  are  placed  near  the  orbits. 
The  cervical  vertebroe  are  large  and  strong,  and  capable  of  great  flexibility 
backwards  and  forwards,  probably  to  allow  the  head  to  fall  back  to  the 
centre  of  gravity  during  flight.  The  dorsal  vertebrae  are  from  seventeen 
to  twenty  in  number.  The  sacrum  is  formed  by  the  coalescence  of  two 
vertebra)  only,  as  in  existing  reptiles,  and  not  of  many,  as  in  birds  and 
certain  extinct  saurians.  The  tail  is  generally  short,  an  unusual  character 
with  saurians  ;  but  a  species  with  a  long  tail  occurs  at  Solenhofen.  There 
are  five  toes  or  digits  on  each  foot ;  the  outer  finger  of  the  fore-arm  is 
immensely  elongated  for  the  support  of  a  membranous  expansion  (the  im- 
pression of  which  is  preserved  in  some  instances) ;  and  the  other  digits  of 
fore  and  hind  feet  terminated  in  long  curved  claws.  The  size  and  form  of 
the  extremities  show  that  the  Pterodactylus  was  capable  of  perching  on 
trees,  of  hanging  against  perpendicular  surfaces,  and  of  standing  firmly  on 
the  gi'ound,  when,  with  its  wings  folded,  it  might  crawl  on  all  fours,  or 
hop  like  a  bird."  Restorations  of  the  pterodactyle  have  been  attempted 
by  Mr  Hawkins  at  the  Crystal  Palace  ;  and  ample  details  are  given  by  Dr 
Buckland  {Bridge water  Treatise) ;  by  Owen  (Monograph  PalcBontogr.  Soc.) ; 
by  Von  Meyer  {Palwontographica) ;  and  by  other  authorities, 

Pterophyllum  (Gr.  pteron,  a  wing,  and  phyllon,  leaf). — Literally  "  wing- 
leaf  ; "  a  genus  of  cycadaceous  leaves,  chiefly  from  the  lias  and  oolite. 
Like  ferns,  they  are  pinnated,  but  are  readily  distinguished  by  their  greater 
substance,  thicker  midrib,  and  especially  by  their  veins  being  in  all  cases 
undivided  ;  that  is,  never  forking  or  dichotomising  as  in  ferns. — See 
Cycadites. 

Pteropoda  (Gr.  pteron,  a  wing  or  fin,  and  potts,  podos,  a  foot). — Literally 
''  wing  or  tin-footed ;  "  a  class  of  encephalous  molluscs,  consisting  of  small, 
floating  marine  animals  like  the  clio  and  hyaloea,  that  swim  by  the  alter- 
nate expansion  and  contraction  of  two  lateral  appendages,  whence  the 
name.  Their  inversely-pyramidal,  transversely-striated,  fragile  shells, 
occur  in  all  formations— e. (jr.,  theca,  pterotheca,  comdaria,  &c. 

Pterosauria  (Gr.  pteron,  wing,  and  sauros,  lizard). — Literally  "  winged- 
lizards  ;  "  a  groiip  or  order  of  extinct  saurians,  organised,  as  the  name  im- 
plies, for  an  aerial  existence,  and  embracing  such  forms  as  Pterodactylus, 
Pamphorhynchus,  &c. — See  tabulations,  "  Animal  Scheme.'' 

Pterygotus  (Gr.  i^teron,  wing,  and  02a,  otos,  ear). — A  gigantic  crustacean, 
belonging  to  the  fossil  family  Eurypteridoe,  and  occurring  chiefly  in  the 
"  passage  beds"  between  the  Silurian  and  Devonian  systems.  It  receives 
its  name  from  the  peculiar  shape  of  its  detached  mandibular  or  jaw-feet, 
which  from  their  scale-like  sculpture  were  at  first  mistaken  by  Agassiz 
for  the  remains  of  some  fish.  As  yet  the  species  of  Pterygotus  have  been 
found  only  in  the  lower  flagstones  or  tilestones  of  the  Old  Red  in  Forfar 
and  Hereford  shires,  and  in  the  upper  Silurians  of  Lesmahagow  and  Ludlow 
— strata  which,  for  this  marked  characteristic,  may  not  unappropriately 
be  termed  the  "  Pterygotus  beds"  of  Great  Britain.  In  general  aspect  the 
Pterygotus  may  be  described  as  a  gigantic  "  lobster-like  crustacean,"  inas- 
much as  it  has  an  elongated  form,  composed  in  the  main  of  a  cephalo- 
thorax,  an  abdominal  portion  consisting  of  several  segments,  and  a  telson 
or  tail-plate.  This,  however,  is  the  utmost  of  the  similitude,  the  genus, 
like  the  family,  partaking  of  characters  which  appertain  to  several  existing 
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orders — Copepods,  Poecilipods,  and  others.  Thus  taking  Pterygotus  in  its 
dorsal  aspect,  we  are  presented  with  a  somewhat  oblong  cephalo-thorax  or 
carapace  having  two  large  compound  eyes  placed  on  the  anterior  margin  ; 
an  abdominal  region  or  main  portion  consisting  of  eleven  segments,  which 
gradually  swell  out  in  width  till  the  fifth  or  sixth,  and  then  gradually 
narrow  and  elongate  towards  the  tail ;  and  a  telson  or  tail-plate  somewhat 
oval,  and  tapering  to  a  point  like  an  old  Koman  spear-head.  In  the  abdo- 
minal aspect  the  tail  and  all  the  abdominal  segments  are  void  of  limbs  or 
other  appendages  ;  and  the  limbs  or  organs  of  motion  are  all  attached  to 
the  imder-side  of  the  carapace,  as  in  the  Limulus  or  King-crab.  There  are 
three  or  four  pairs  of  such  limbs — the  first  five- jointed,  long,  chelate,  and 
pincered  like  those  of  the  lobster  ;  the  second  pair  also  five-  or  six-jointed, 
and  simply  pointed ;  and  the  third  pair  broad,  and  terminating  in  a  pa- 
lette-like paddle  for  oaring  or  swimming.  The  oral  apparatus  consists, 
as  in  the  King-crab,  of  the  serrated  basal-joints  of  these  limbs,  the  whole 
being  protected  by  a  heart-shaped  breast-piece  or  metastome.  The  vent 
and  genital  apparatus  are  placed  forward  on  the  first  and  second  under- 
segments,  which  separate  into  several  pieces — the  separation  being  pro- 
tected by  a  duck-bill-like  plate,  which  differs  in  shape  in  the  different 
sexes.  The  whole  exterior  surface  of  the  crust,  which  seems  to  have  been 
calcareo-coriaceous  rather  than  hard-calcareous,  is  ornamented  by  a 
peculiar  scale-like  sculpture,  which  becomes  beaded  and  serrated  on  the 
free  margins,  whether  in  the  carapace,  abdomen,  or  telson.  — See  Eurtp- 

TERID^. 

Ptilodictyon  (Gr.  ptilon,  a  plume  or  feather,  and  dictyon,  a  net). — Lite- 
rally "feather-net;"  a  genus  of  Silurian  polyzoans  apparently  allied  to 
the  living  Esclmra  of  o\ir  coasts,  and  so  termed  from  its  flat,  branching, 
feather-like  aspect. 

Ptychoceras,  Ptychoceratite  (Gr.  ptycU,  a  fold).— A  genus  of  chambered 
shells  of  the  Ammonite  family,  peculiar  to  the  cretaceous  formation,  and 
so  named  from  the  shell,  which  is  bent  or  folded  upon  itself,  the  two 
straight  portions  being  in  contact. 

Ptychodus  (Gr.  ptych^,  a  fold  or  wrinkle,  and  odous,  tooth). — Literally 
"  wrinkle-tooth ; "  a  genus  of  Cestraciont  fish-teeth,  found  in  almost 
every  chalk-pit,  and  occasionally  in  conjunction  with  fin-spines,  which  are 
striated,  recurved,  serrated  on  the  posterior  margin,  and  evidently  the 
defensive  ai*mature  of  the  same  fish. 

Ptychogndthus  (Gr. ptycM,  a  ridge,  and gnathos,  jaw). — Literally  "ridge- 
jaw  ;  "  a  sub-genus  of  dicjmodont  reptiles  from  the  supposed  Triassic  sand- 
stones of  Rhenosterberg,  South  Africa ;  and  so  termed  from  the  promi- 
nently-ridged sockets  of  the  canine  tusks  so  peculiar  to  the  Dicynodont 
family,  which  see. 

Ptycli61epis  (Gr.  'piycM,  a  fold  or  wrinkle,  and  lepis,  a  scale). — Literally 
"wrinkle-scale  ;  "  a  genus  of  Sauroid fishes,  of  which  several  species  occur 
in  the  Lias  of  England. 

Pudding-stone. — Now  used  as  synonymous  with  conglomerate,  but  origi- 
nally applied  to  a  mass  of  flint  pebbles,  cemented  by  a  siliceous  paste, 
from  the  resemblance  of  the  imbedded  pebbles  to  the  fruit  in  a  plum- 
pudding.  The  jdum-priddhig-stone  of  Hertfordshire,  so  often  sliced  and 
polished  by  lapidaries,  is  composed  of  black-flint  pebbles  imbedded  in  a 
light- coloured  paste  ;  hence  the  appropriateness  of  the  name. 

Pulley-stones.— A  familiar  term  for  the  hollow  casts  or  moulds  of  the 
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joints  and  stems  of  encrinites,  as  they  occur  in  the  cherts  and  rotten- 
stones  of  the  carboniferous  formation.  Originally  enclosed  in  the  siliceous 
matrix  of  chert,  the  calcareous  stems  of  the  crinoids  have  been  subse- 
quently dissolved,  thus  leaving  their  "screw-like"  or  "pulley-like"  casts. 
—See  Encrinite. 

Pulverise  (Lat,  pulvis,  pulvei-is,  dust).— To  reduce  to  dust  or  powder ; 
to  crumble.  Soil  and  rocks  crumbled  down  by  aqueous  or  atmospheric 
agency  are  said  to  be  pulverised. 

Pumice  (Ital.   jyomice,  akin  to  sjmma,  froth). — Volcanic  froth  or  scum  ; 
a  light  spongy  lava,  so  porous,  vesicular,  and  fibrous,  as  to  float  on  water. 
It   is  usually  of  a  whitish-grey  colour,  with  a  sub-pearly  lustre,  and  cen- 
ts of  about  75  silica  and  17  alumina,  with  varying  per-centages  of  soda, 

tash,  and  water. 

Purheck  Beds.- The  uppermost  members  of  the  Oolite  proper,  or,  ac- 
cording to  others,  the  basis  of  the  Wealden  formation.  They  derive  their 
name  from  the  island  or  peninsula  of  Purbeck,  on  the  coast  of  Dorset- 
shire, where  they  are  typically  displayed  ;  and  consist  of  argillaceous  and 
calcareous  shales,  and  fresh-water  limestones  and  marbles.  They  are 
noted  for  their  layers  of  fossil  vegetable  earth  (dirt-beds),  enclosing  roots, 
trunks,  and  branches  of  cycoids  and  conifers. 

Pustulop6ra  (Lat.)  —  Literally  "pustule-pore;"  a  common  tubular- 
branched  coral  of  the  Chalk  formation.  The  tubes  are  cylindrical ;  their 
apertures  are  arranged  in  spiral  rows,  and  slightly  projecting,  thus  giving 
a  pustulous  appearance  to  the  stem  and  branches. 

Puy  (Fr.)— A  provincial  term  for  the  conical  hill-tops  of  Auvergne,  in 
Central  France,  which  are  for  the  most  part  the  craters  of  extinct  volca- 
noes, as  Puy  de  Dome,  Puy  de  Come,  &c. 

P^cnodonts,  Pycnodontidae  (Gr.  pyknos,  thick,  and  odous,  odontis,  tooth). 
—  Literally  "  thick-tooth  ;  "  an  extensive  family  of  fishes,  occurring  in 
mesozoic  strata.  Their  leading  character  consists  in  having  the  mouth 
provided  with  a  dense  pavement  of  thick,  round,  and  flat  teeth,  for  the 
purpose  of  crushing  the  shells  and  Crustacea  on  which  they  fed. 

Pygocephalus  (Gr.  pygos,  thick,  solid,  and  kephaU,  head). — A  minute 
stalk-eyed  crustacean  from  the  Coal-measvires  of  Lancashire,  described  by 
Mr  Huxley  in  vol.  xiii.  of  Geolog.  Journal. 

Pyg6pterus  (Gr.  pyge,  the  rump,  and  pteron,  a  fin). — Literally  "  rump- 
finned  ; "  a  genus  of  sauroid  fishes  (the  Palceothrissum  of  Blainville)  charac- 
terised by  the  great  development  of  their  sub-dorsal  and  caudal  fins,  and 
occurring  throughout  the  carboniferous  and  permian  formations. 

Pyrites  (Gr.  pyr^  fire,  and  ites  for  ^i</tos).— Sulphurets  of  iron,  copper, 
cobalt,  &c.,  are  so  termed,  either  from  the  hardness  of  iron-pyrites,  which 
strikes  fire,  or  from  its  decomposing  spontaneously  with  a  considerable 
evolution  of  heat.  While  we  thus  have  "  iron-pyrites,"  "copper- pyrites," 
"  cobalt-pyrites,"  &c.,  the  term  pyrite  is  restricted  by  mineralogists  to  the 
sulphuret  of  iron,  which  occurs  in  rocks  of  all  formations,  and  seems  to 
bo  produced  either  by  igneous  action,  or  more  commonly  from  aqueous  so- 
lution, especially  under  the  influence  of  decomposing  organic  matter.  It 
is  very  liable  to  decomposition — the  sulphur  sometimes  separating  and 
passing  off  as  sulphuretted  hydrogen,  and  the  iron  being  changed  into  the 
hydrated  peroxide  ;  at  other  times  it  is  converted  into  the  sulphate  of  iron. 
Pyr6gen0U8  (Gr.  pyr,  fire,  and  ginomai,  1  am  formed). — Fire-formed  ; 
produced  by  fire  ;  used  as  synonymous  with  igneous. 
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Pyrolusite. — The  mineralogical  term  for  the  common  binoxide  or  black- 
oxide  of  manganese,  in  allusion  to  the  facility  with  which  it  is  resolved  by 
heat  into  oxygen  and  a  sixb-oxide — giving  off  at  a  red  heat  from  10  to  12 
per  cent  of  oxygen.  It  occurs  in  various  states — massive,  disseminated, 
fibrous,  earthy,  or  compact ;  is  of  an  iron-black  or  steel-grey  colour  ;  semi- 
metallic  lustre  ;  streak  black  and  soiling;  specific  gravity  from  4.7  to  5; 
hardness  from  2  to  2.5,  and.  consists  of  63.6  manganese,  and  36.4  oxygen, 
with  traces  of  baryta,  silica,  and  water.  ''Pjn'olusite  was  formerly  con- 
founded with  Manganite  (the  Grey  oxide),  but  differs  in  crystallisation, 
and  in  containing  no  water.  It  is  best  distinguished  by  the  colour  of  the 
streak,  and  its  softness — often  so  great  as  to  soil  the  fingers.  It  occurs 
chiefly  in  beds  in  gneiss,  clay-slate,  porphyry,  and  the  older  rocks,  or  in 
veins  often  with  calc-spar,  heavy-spar,  and  ores  of  iron  and  manganese. 
It  sometimes  has  been  produced  by  the  decomposition  of  the  latter  ;  and 
crystals  of  manganite  are  found  only  partially  converted  into  pjTolusite." 
As  an  ore,  pyrolusite  is  worked  in  many  places,  and  is  employed  in  the 
manufacture  of  glass,  in  glass-painting  and  enamel,  and  in  the  glazing  and 
colouring  of  pottery, 

Pyrophysalite  (Gr.  pyr,  fire,  and  physalite). — Coarse  columnar  topaz  ; 
same  as  Physalite,  which  see. 

Pyroxene  (Gr.  pyr,  fire,  and  xeiios,  strange). — A  name  used  by  Continen- 
tal mineralogists  for  augite,  which  see. 

Pjrxidicxiluin  (Lat.  a  small  box).— A  genus  of  Diatoms,  whose  minute 
siliceous  shields  present  the  appearance  of  a  saucer-shaped  box ;  whence 
the  name.  Abound  in  existing  waters,  and  in  recent  and  tertiary  marls 
or  microphytal  earths. 
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Quadersandstein  (Ger.) — Literally  square-stone  or  freestone;  the  Ger- 
man term  for  certain  soft  sandstones  of  the  Chalk  formation — the  loioer 
quadersandstein  being  apparently  the  equivalent  of  our  upper  Greensand, 
and  the  tipper  being  nearly  in  the  same  horizon  as  our  upper  white  chalk. 
— See  tabulations,  "  Geological  Scheme." 

Quadr — ,  Quadri — ,  Quadru—  (Lat.  quatuor,  four). — A  frequent  prefix  in 
scientific  compounds  signifying /owr,  or  in  fours  ;  as  quadrangle,  a  figure 
having  four  angles,  and  consequently  four  sides  ;  quadrilateral,  fovir-sided  ; 
quadruped,  an  animal  having  four  feet — four-footed ;  quadri-corns,  fur- 
nished with  four  horns  or  antennae ;  quadri-partite,  divided  into  four  pai'ts, 
or  arranged  in  fours,  &c. 

Quadrumana  (Lat.  quatuor,  four,  and  manus,  hand). — Literally  ''fovir- 
handed  ; "  a  term  applied  to  the  monkeys  and  lemvirs  as  forming  an  order 
distinct  from  the  himana  or  two-handed  mankind.  Though  termed  "  four- 
handed,"  and  furnished  with  a  more  or  less  opposible  thumb  to  each  ex- 
tremity, these  animals  walk  on  all-fours— man  with  his  perfectly  opposible 
thumb  being  in  reality  the  only  "handed"  animal  in  creation.    Quadi-u- 
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^Br^h^  upper  chalk  formation. 

'  Quagmire  or  Quake-mire.— Boggy  or  miry  ground  so  saturated  with 

water  that  the  surface  quakes  or  shakes  to  a  considerable  extent  under  the 

I  feet  of  the  passer  over.  The  growing  surface  of  these  quaking-bogs  has 
often  considerable  tenacity,  but  once  broken,  there  is  nothing  beneath  save 
soft  "mire"  or  mud,  and  that  frequently  to  great  and  dangerous  depths. 
Quaquaversal  (Lat.  qxuiqxut,  on  every  side,  and  versus,  turned). — Dip- 
ping on  every  side  ;  applied  to  strata  that  dip  on  all  sides  from  a  common 
centre  ;  dome-shaped  or  encircling  stratification. 

Quartz  (Ger.  quarz). — A  German  miner's  term  for  crystallised  silica; 
rock-crystal ;  silica  is  its  purest  rock-form.  As  a  minei-al,  quartz  is  pro- 
perly colourless,  but  more  frequently  coloured  in  various  shades  of  white, 
grey,  yellow,  brown,  red,  blue,  and  even  black  ;  hence  niimerous  varieties 
are  distinguished  by  their  colours — as  rock-crystal,  the  highly  transparent 
varieties  ;  amethyst,  the  violet  blue ;  topaz,  the  wine  yellow  ;  cairngorm, 
brown  or  cinnamon  yellow ;  milk- quartz,  rose- quartz,  and  so  forth.  Common 
quartz,  occurring  massive  and  in  veins  of  variovis  shades  of  white,  is  a 
well-known  rock,  and  according  to  its  colour  and  lustre  is  spoken  of  as 
milk-quartz,  glassy-quartz,  and  the  like  ;  or  mixed  with  other  mineral 
matter  it  passes  into  jasper,  Lydianstone,  hornstone,  chert,  flint,  cimlcedony, 
agate,  and  numerous  other  rocks  and  minerals,  in  all  of  which  silica  con- 
stitutes more  than  nine-tenths  of  the  mass. 

Qudrtzite. — An  aggregation  of  quartz  grains;  graniilar  quartz.  The 
term  is  generally  applied  to  sandstones  which  have  been  indurated  or 
altered  by  heat  so  as  to  assume  the  aspect  of  quartz-rock. 

Quartz-rock. — A  term  usually,  and  properly,  applied  to  a  stratified  rock 
of  the  metamorphic  series,  consisting  almost  entirely  of  silica,  having  a 
granular- crystalline  texture,  and  of  a  greyish  or  pinkish-grey  colour  from 
the  presence  of  a  slight  trace  of  iron. 

Quaternary  (Lat.  quatuor,  four). — Applied  to  all  accumulations  above 
the  true  tertiaries  ;  equivalent  to  Post-Tertiary,  which  see. 

Quicklime. — The  well-known  form  of  lime  after  any  ordinary  limestone 
(or  carbonate  of  lime)  has  been  exposed  to  a  red-heat  in  a  kiln,  so  as  to 
expel  its  carbonic  acid.  It  is  a  protoxide  of  calcium,  and  on  being 
sprinkled  with  water  falls  readily  to  powder,  with  a  crackling  noise  and 
great  evolution  of  heat.  It  has  obtained  its  name  from  its  caustic  and 
corroding  qualities. 

Quicksilver.— The  familiar  term  for  fluid  mercury,  in  allusion  to  its 
bright  metallic  lustre  and  silver- white  colour.  It  occurs  native  in  rocks  of 
all  ages,  chiefly  with  cinnabar  (sulphuret  of  mercury)  in  veins  and  fissures  ; 
is  fluid  at  ordinary  temperatures,  but  congeals  at  — 40°  Fahr.,  and  forms 
tesseral  crystals. — See  Mercury. 

Quincunx  (Lat.  quinque,  five). — Strictly  speaking,  that  arrangement  of 
five  objects  in  which  they  are  made  to  occupy  the  four  comers  and  the 
point  of  intersection  of  the  diagonals  of  a  square.  The  term,  however,  is 
generally  applied  to  any  number  of  objects  so  disposed  in  lines  that  the 
members  of  each  succeeding  line  shall  stand  immediately  behind  the  inter- 
spaces or  openings  in  the  preceding  one.  The  leaf-scars  of  lepidodendron 
and  the  coniferce,  and  the  punctures  of  stigmaria,  are  arranged  in  this 
quincuncial  order. 
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Eadidria. — A  term  applied  by  Lamarck  to  such  of  the  Radiata  of  Cuvier 
as  have  a  radiated  form  of  the  entire  body.  They  are  the  rayed-animals 
proper,  and  include  only  the  sea-urchins,  star-fishes,  and  medusae  or  sea- 
nettles. 

Radidta  (Lat.  radius,  a  ray). — Radiated  ;  arranged  round  a  central  axis 
like  the  rays  or  spokes  of  a  wheel.  In  Zoology,  Cuvier' s  fourth  and  lowest 
division  of  the  animal  kingdom,  including  all  those  animals  whose  parts 
are  disposed  round  a  central  axis  in  a  radiated  form,  like  that  of  the  star- 
fish. The  division  embraces  Echinodermata  (star-fish,  sea-urchins  &c.)  ; 
Intestina  (intestinal  worms) ;  Acalepha  (medusse  or  jelly-fish) ;  Polypi 
(sea-anemones,  coral-polypes,  &c.) ;  and  the  Infusoria.  Since  Cuvier's 
time  this  arrangement  has  been  somewhat  modified  ;  and  the  lower  groups 
of  animals  which  are  "globular"  rather  than  "rayed"  have  been  erected 
into  an  independent  class  under  the  title  Protozoa,  which  includes  such 
orders  as  the  Rhizopods,  Sponges,  and  Infusoria. — See  tabulations,  "  Ani- 
mal Scheme." 

Radidted  (Lat.  radiatus). — Adorned  with  rays ;  diverging  from  a  com- 
mon centre  like  the  spokes  of  a  wheel,  a  form  frequent  among  minerals,  as 
zeolite  and  radiated  iron-pyrites  ;  belonging  to  the  division  Radiata  or 
Rayed  animals. 

Radiolites. — A  genus  of  Cretaceous  bivalves  belonging  to  the  curious 
Hippurite  family,  and  so  called  from  the  radiated  structure  of  the  outer 
layer  of  their  opercular-looking  upper  valves.  The  Radiolite  has  an  in- 
versely conical  under- valve,  with  a  deep  straight  cavity,  rough  and  folia- 
ceous  in  its  outer  layers,  and  smooth  within,  with  a  finely-striated  margin. 
It  is  fitted  with  a  convex  or  sub-conical  opercular-looking  upper  valve, 
which  gives  to  the  entire  shell  a  somewhat  spherical  shape,  hence  the 
occasional  synonym  of  Sphaerulite. — See  Hippurite. 

Rag,  Ragstone. — A  provincial  English  term  for  any  hard  coarse-textured 
rock,  as  "Kentish  rag,"  a  tough  siliceo-calcareous  member  of  the  Lower 
Greensand,  used  for  building  purposes  in  Kent;  "  Rowley  rag,"  a  hard 
crystalline  greenstone,  constituting  Rowley  Hill,  near  Dudley,  &c. 

Rain. — As  a  geological  agent,  rain  is  of  prime  importance—  vitally  as 
well  as  mechanically  ;  its  mechanical  effects,  however,  being  the  most 
conspicuous,  and  that  more  especially  in  hilly  regions.  Every  shower 
that  falls  exerts  a  degi-ading  or  wasting  influence  on  rocks,  soils,  and  all 
exposed  surfaces.  By  entering  the  pores  of  rocks  and  soils,  rain  softens 
and  loosens  their  cohesion,  and  thus  renders  them  more  easily  acted  on  by 
currents  of  wind  and  water.  Land-floods  or  freshets  also  arise  from  rains, 
the  melting  of  snow,  and  from  hail-storms  ;  and  the  periodical  rains  of  the 
tropics  produce  inundations  and  similar  phenomena.  The  fall  of  rain 
varies  in  different  countries,  and  of  course  will  be  attended  with  pro- 
portional results.  In  the  British  Islands  it  ranges  from  24  to  60  inches, 
or  has  an  average  of  about  36  inches  ;  while  in  tropical  countries  the 
mean  annual  fall  is  upwards  of  200  inches — 229  inches  having  been  noted 
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in  Dutch  Guiana,  27G  in  Brazil,  302  at  an  eleva,tion  of  4200  feet  in  the 
Western  Ghauts,  south  of  Bombay  ;  and  in  the  Khasia  Mountains,  at  the 
head  of  the  river-flats  or  Jheels  of  Bengal,  upwards  of  600  inches,  or  50 
feet,  have  been  registered  by  various  observers.  At  the  same  place,  Dr 
Hooker  has  recorded  30  inches  in  twenty-four  hoiu-s  ;  21  inches  have  been 
noted  at  Cayenne  during  the  same  period  ;  and  23  inches  are  not  uncom- 
mon near  Port  Jackson  in  New  South  Wales.  Accustomed  to  the  gentle 
rains  of  our  own  island,  we  can  scarcely  form  an  estimate  of  the  changes 
roduced  by  such  sudden  and  enormous  falls  on  the  surface-soil  and  river- 
iourses  of  tropical  countries. 

Eain-Prints. — Every  one  must  have  observed  the  effects  of  a  passing 
shower  on  the  surfaces  of  the  half-consolidated  muds  and  sands  of  our 
tidal  shores  and  estuaries.  How  it  pits  and  patters  them  according  to  the 
size  of  the  drops,  the  force  with  which  they  are  borne  by  the  wind,  and 
the  slanting  direction  in  which  they  impinge  !  Precisely  similar  appear- 
ances are  presented  on  the  stratified  surfaces  of  every  formation,  from  the 
lowest  Silurian  up  to  the  latest  Post-tertiary  —  these  surfaces  having, 
when  soft,  received  the  shower-fall,  been  subsequently  sun-baked  and 
hardened,  and  then  overlaid  by  new  deposits  which  filled  up  the  pits  and 
patters  as  so  many  moulds.  These  fossil  pittings  are  more  or  less  circular, 
according  to  the  vertical  or  slanting  direction  of  the  rain-fall ;  are  often 
large,  as  from  a  heavy  shower ;  not  unfrequently  large  and  small  curiously 
commingled ;  and  occasionally  the  same  surface  bears  traces  of  showers 
that  must  have  fallen  when  it  was  soft  and  easily  impressed,  and  of  others 
that  fell  subsequently  and  made  a  fainter  impression  on  its  partially-baked 
crust.  We  have  thus  not  only  evidence  of  the  intensity  and  continuance 
of  these  primeval  showers,  but  of  the  qviarter  from  whence  the  wind  blew 
that  drove  them  against  the  muddy  flats  of  long-since  obliterated  shores 
and  estuaries. 

Rake  Vein. — In  mining,  a  rent  or  fissure  generally  vertical  or  highly 
inclined,  and  cutting  indifferently  through  all  the  strata.  Rake  veins  are 
either  simple  fissures  unaccompanied  by  any  displacement  of  the  strata, 
and  known  as  "  gash  veins  ;  "  or  accompanying  a  fault  or  dislocation,  and 
then  termed  "  slip  veins." 

Rapt6res  (Lat.  raptor,  a  seizer  or  snatcher). — Birds  of  Prey;  an  order 
of  birds,  so  called  from  their  habit  of  seizing  and  retaining  their  prey 
with  their  powerful  talons.  They  are  partly  diurnal,  as  the  Tultures, 
eagles,  falcons,  &c.,  and  partly  nocturnal,  as  the  owls.  Remains  of 
Raptorial  birds  occur  in  the  tertiary  strata  of  Europe — e.g.,  Lithornis 
vulturiniis,  &c. 

Ras6res  (Lat.) — Literally  Scratchers  or  Scrapers  ;  an  order  of  birds,  so 
called  from  their  habit  of  scraping  or  scratching  up  the  soil  with  their 
feet  in  order  to  obtain  their  food— e.^.,  the  common  barn-fowl,  turkey, 
partridge,  and  the  like.  Remains  of  Rasorial  birds  have  been  found  in 
the  bone-caves  of  England  and  Germany. 

Rastrites  (Lat.  raster,  a  rake). — That  division  of  Graptolites  (Silurian 
sea-pens)  having  the  cells  placed  at  wide  intervals  along  the  stem  or  axis, 
and  accordingly  standing  out  bold  and  pointed  like  the  teeth  of  a  rake. — 
See  Gkaptolites. 

Rauchwacke  (Ger.  ranch,  smoke,  and  wackS).—T}iG  German  term  for 
one  of  the  upper  members  of  the  Permian  zeckstein  or  magnesian  limestone, 
in  allusion  to  its  dark-grey  colour.      The  liauchwacki  seems  to  be  the 
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equivalent  of  the  upper  brecciated  limestones  of  Durham  and  York- 
shire. 

Ravine  (Lat.  ravio,  I  sound  hoarsely). — A  deep  precipitous  gorge  ; 
usually  the  narrow  excavated  channel  of  some  mountain  stream ;  and  so 
called  from  the  hollow  murmur  of  its  waters. 

E-edlgar. — Known  also  as  red  orpiment  and  red  sulphuret  of  arsenic;  the 
proto-sulphuret  of  arsenic  {(^9  arsenic  and  81  sulphur),  occurring  native  in 
various  formations,  either  in  the  form  of  fine  red  prismatic  crystals,  or 
massive  and  disseminated.  It  is  also  prepared  artificially  from  the  sesqui- 
sulphuret  or  yelloio  orpiment,  which  see. 

Recent  (Lat.  recens,  fresh,  still  growing). — In  Geological  classification 
the  term  Recent  is  applied  to  all  accumulations  and  deposits  which  have 
taken  place  during  the  human  epoch,  or  are  still  in  progress  of  formation. 
All  accumulations  and  deposits  whose  remains  belong  exclusively  to  species 
still  existing,  are,  geologically  speaking,  "recent,"  though  chronologically 
of  vast  antiquity.  By  most  geologists  the  Recent  or  Current  epoch  is 
regarded  as  commencing  at  the  close  of  the  Glacial  or  Boulder-drift  period, 
as  manifested  in  the  Northern  Hemisphere. 

Eeddle. — A  provincial  term  for  a  red  argillaceous  ore  of  iron  ;  also 
called  red-clay  and  red-chalk.  It  is  simply  decomposed  hsematite,  having 
a  compact  earthy  textm-e ;  dry,  meagre  feel ;  and  strong  clayey  odour 
when  breathed  on. 

Red  Marl. — A  familiar  designation  for  the  upper  members  of  the  New  Red 
Sandstone  or  Trias,  as  developed  in  England.  Known  also  as  "variegated 
marls;"  the  "Keuper"  of  the  Germans;  and  the  "Marnes  irisees"of 
the  French. — See  Triassic  System. 

Reef  (Sax.) — A  riff  or  ridge  ;  usually  applied  to  a  range  or  ledge  of  rocks 
occurring  in  the  sea,  and  only  partially  covered,  or  placed  at  no  great 
depth  under  the  surface  of  the  water  ;  as  the  "  coral-reef s  "  of  the  South- 
em  Ocean. 

Regnosaurus. — Literally  "  royal-saurian  ;  "  a  proAdsional  appellation  ap- 
plied by  Dr  Mantel!  to  the  imperfect  remains  (portion  of  a  jaw  and  teeth) 
of  a  large  saurian  occurring  in  the  Wealden  strata  of  Tilgate  Forest, 
and  probably  alhed  to  Megalosaitriis  or  Iguanodon. 

Regur. — The  native  name  for  the  cotton  soil  of  India,  which  is  said  to 
cover  nearly  a  third  part  of  the  southern  peninsula,  and  to  range  north- 
ward to  a  great  distance,  and  also  into  the  Birman  Empire.  It  occupies 
nearly  level  plains ;  is  of  a  bluish-black  or  greenish-grey  colour — from 
three  to  twenty  feet  in  thickness  ;  is  of  marvellous  fertility  ;  and  con- 
sists of  48.20  silica,  20.30  alumina,  16.00  carb.  of  lime,  10.20  carb.  of  mag- 
nesia, about  5  of  organic  matter,  and  a  little  oxide  of  iron.  Like  the 
Tchornozem  of  Russia,  it  is  evidently  of  alluvial  origin. 

Reliquiae  (Lat.)— Remnants  ;  what  is  left  behind.  Usually  applied  to  the 
remains  of  living  creatures  ;  but  in  Geology  extended  to  all  organic  remains, 
whether  vegetable  or  animal. 

Reptilia  (Lat.  rej)o,  I  creep). — In  Zoological  arrangements  the  third 
great  division  of  vertebrate  animals,  embracing  the  Batrachians  or  frogs, 
the  Ophidians  or  serpents,  the  Saurians  or  lizards,  the  Loricata  or  croco- 
diles, and  the  Chelonians  or  tortoises.  As  a  class  the  Reptiles  are  cold- 
blooded ;  some  have  the  body  naked,  others  have  it  covered  with  scales, 
with  plates  or  scutes,  or  enclosed  in  a  horny  shell  ;  they  are  oviparous, 
but  never  hatch  their  eggs  ;  and  are  partly  terrestrial,  partly  aquatic,  and 
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tly  amphibious.  In  one  or  other  of  the  above  orders  they  are  found 
)ssil,  from  the  Devonian  formation  upwards — culminating  as  it  were  both 
magnitude  and  in  specific  variety  during  the  oolitic  epoch,  which  is 
smetimes  styled  "the  age  of  Keptiles,"  or  ''reign  of  Keptiles." — See 
ibulations,  "  Animal  Scheme." 

Reniform  (Lat.  ren,  kidney). — Kidney-shaped;  applied  to  concretions  of 

jnstone,  limestone,  &c.,  which  assume  a  flattish-oblong  or  kidney-shaped 
arm. 

Resin  (Lat.  resiiia). — A  well-known  substance  which  exudes  from  many 

3es,  and  in  particular  from  the  firs  and  pines.     It  is  usually  of  a  yellow- 
er amber-brown  colour,  more  or  less  transparent ;  becomes  hard  and 

ittle  on  exposure  to  the  atmosphere  ;   has  a   disagreeable  taste   and 
pomatic  odour  ;   is  electric  when  rubbed  ;  and   has  a  specific  gravity 
|1.0  to  1.3)  little  exceeding  that  of  water.     When  heated  it  readily  melts, 

id  if  the  heat  be  much  increased  it  takes  fire  and  bums  (like  other  hydro- 
irbons)  with  a  whitish  flame  and  much  smoke.  It  is  soluble  in  alcohol, 
bher,  and  the  volatile  oils,  but  is  insoluble  in  water  ;  and  in  this  respect 

ly  be  distinguished  as  well  as  separated  from  gnm.  It  has  been  defined 
as  "  volatile  oil  rendered  concrete  by  the  oxygen  of  the  atmosphere  ; "  and 

most  plants  contain  some  kind  of  volatile  oil  or  other,  the  number  of 
resins  is  very  great.  Substances  partaking  of  the  nature  of  gum  a,nd  of 
resin  (that  is,  partly  soluble  in  water)  are  termed  Gum-resins.  Eesins, 
gums,  and  gum-resins,  occur  in  Tertiary  and  Post-tertiaiy  formations, 
and  in  particular  in  connection  with  brown-coal  and  lignite. 

Resin,  Mineral. — As  a  family  in  mineralogical  systems,  the  Mineral 
Resins  include  such  hydro-carbons  as  petroleum,  bitumen,  asphalt,  amber, 
retinite,  copaline,  hatchetine,  and  many  other  pitchy,  fatty,  or  resinous- 
looking  substances,  which,  with  the  exception  of  petroleum,  asphalt,  and 
amber,  occur  in  small  and  unimportant  quantities. 

Resinous.— Resembling  resin  ;  containing  or  yielding  resin  ;  possessing 
the  properties  of  resin.  Hence  we  speak  of  certain  minerals  having  a 
"  resinous  lustre,"  of  a  "  resinous  odour,"  and  so  forth. 

Retep6ra  (Lat.  rete,  a  net,  and  pora,  a  pore). — Literally  net-pore  ;  the 
name  given  by  Lamarck  to  a  genus  of  fossil  Bryozoa  or  compound  mol- 
luscs, which,  like  the  existing  flustra,  have  their  cell-pores  arranged  in 
net- like  order.     They  occur  in  all  formations. 

Reticulated  (Lat.  reticuhim,  a  small  net). — Having  the  appearance  of  net- 
work ;  composed  of  fibres,  and  veins  or  lines  which  interlace  and  cross 
each  other  like  the  threads  of  a  net.  The  veins  of  an  apple-leaf,  for  ex- 
ample, have  this  reticulated  or  net-like  appearance. 

Retinite  or  Resinite. — Known  also  as  retinasphalt ;  one  of  the  mineral 
resins  occurring  in  brown-coal  and  peat-formations,  in  roundish  irregular 
lumps,  of  a  yellowish-brown  colour,  resinous  lustre,  easily  broken,  and 
slightly  transparent.  It  is  an  impure  hydro-carbon  or  fossil  resin,  usually 
melts  at  a  low  heat,  and  bums  with  an  aromatic  or  bituminous  odour. 

Reversed  (Lat.  re,  back  again,  and  versus,  turned). — Turned  upside 
down  ;  turned  side  for  side.  A  reversed  shell,  in  Conchology,  is  one  whose 
whorls  run  from  right  to  left,  or  whose  aperture  is  turned  to  the  left  hand 
when  the  shell  is  placed  before  the  spectator  with  its  apex  upwards. 

Rhabdomdncy  (Gr.  rhabdos,  a  rod,  and  manteia,  prophecy). — Divina- 
tion by  rod  or  wand,  so  as  to  indicate  where  metals,  minerals,  and  water 
may  be  obtained  from  the  crust  of  the  earth — a  superstitious  practice  not 
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altogether  abandoned  in  some  parts  of  Britain,  and  still  to  some  extent 
followed  in  the  south  of  France  and  Italy,  under  the  names  of  Metallascopy 
and  Hydroscopy.  "The  divining-rod,"  says  Brande,  "is  a  branch  of  a 
tree,  generally  hazel,  forked  at  the  end,  and  held  in  a  particular  way,  by 
the  ends,  in  the  hand  of  the  adept ;  and  is  supposed  to  indicate  the  posi- 
tion of  the  substance  sought  by  bending  towards  it  with  a  slow  rotatory 
motion— the  adept,  according  to  modern  practice,  being  placed  in  contact 
with  some  metallic  or  other  magnetic  substance." 

Rhinoceros  (Gr.  rhis,  rhinos,  the  nose,  and  keras,  horn). — Literally 
"  snout-horned  ; "  a  well-known  pachyderm  of  Asia  and  Africa,  deriving 
its  name  from  the  solid,  fibrous  horns  (one  or  two  in  number  according  to 
species)  which  arm  its  snout.  The  living  rhinoceroses  are  strictly  inhabi- 
tants of  the  hotter  parts  of  the  Old  World— the  one-horned  of  Asia,  and 
the  two-horned  and  others  of  Africa ;  and  all  are  heavy,  bulky  animals 
delighting  in  marshy  river-grounds,  and  feeding  on  leaves,  soft  roots,  and 
succulent  branches.  Several  fossil  species  occur  in  the  later  tertiaries  of 
Europe — in  lake-silts,  bone-caves,  and  breccias  ;  and  more  remarkable 
still,  carcasses  of  one  of  these  species  {R.  tichorinus)  have  been  found  in 
fair  preservation  in  the  frozen  soil  of  Siberia.  Though  thus  discovered 
ranging  over  the  whole  of  Europe  and  Northern  Asia,  we  have  no  authentic 
instance  of  a  fossil  rhinoceros  occurring  either  in  America  or  Australia — 
a  distribution  that  finds  its  parallel  in  the  case  of  many  other  tertiary 
animals. 

EMzopoda,  RMzopods  (Gr.  rhiza,  a  root,  and  pons,  podos,  foot). — The 
lowest  class  of  the  Protozoa  of  modem  zoologists.  They  are  minute, 
cellular  animals  (either  simple  or  aggregated),  and  are  so  called  from  their 
motions  being  performed  by  processes  or  root-like  extensions  of  the  sub- 
stance of  which  they  are  composed.  They  are  interesting  to  the  geolo- 
gist, from  the  fact  that  the  so-called  Fwaminifera  which  compose  a  large 
bulk  of  the  Chalk,  &c.,  are  compound  Rhizopods  enclosed  in  a  chambei-ed 
shell-like  case — each  cell-body  occupying  its  own  chamber, — See  PoLT- 

THALAMIA  and  FORAMINIFERA. 

'Bhodinm  (Gr.  rlwdon,  a  rose). — A  rare  metal  discovered  by  WoUaston 
in  1803,  and  usually  associated  with  osmium,,  iridium,  and  palladium  (other 
rare  metals)  in  the  ores  of  Platinum.  It  derives  its  name  from  the  red 
colour  of  one  of  its  solutions,  though  its  own  colour  is  white  or  silver- 
grey.     It  is  extremely  hard,  and  used  as  nibs  for  gold  pens. 

Ehoddcrinus  (Gr.  rkodon,  a  rose). — Literally  "  rose-encrinite  ;"  a  genus 
of  palaeozoic  encrinites  in  which  the  column  is  cyclindrical  and  travei-sed 
by  a  pentagonal  canal ;  the  rays  or  arms  arise  by  a  single  ossicle,  and  then 
bifurcate  ;  the  receptacle  is  formed  of  three,  five,  ten,  or  more  numerous 
series  of  plates,  which  are  ornamented  externally  by  fine  radiating  ridges. 

IUi6domte  (Gr.  rhodon,  a  rose). — A  silicate  of  the  protoxide  of  mangan- 
ese ;  known  also  as  manganese  spar  ;  and  so  named  from  its  dai'k  rose-red 
colour.  It  occurs  in  various  formations  and  variously  associated,  and 
consists  of  48  silica,  49  protoxide  of  manganese,  with  a  little  lime  and  iron. 

Khomb  (Gr.  rhomhos). — In  Mathematics  and  Crystallography,  a  four- 
sided  figiire  whose  sides  are  equal,  but  whose  angles  ai-e  not  right  angles  ; 
a  compressed  square,  if  one  might  so  speak.  Blioiuboid,  rhomb-like, 
lozenge-shaped ;  a  four-sided  figure  having  its  opposite  sides  equal,  but 
all  its  sides  are  not  equal,  nor  are  its  angles  right  angles.  Rliomhohedroiij 
a  solid  figure  contained  within  six  equal  rhombs. 
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^^^■ready  desciibed  under  the  name  of  Bitter-spar,  which  see. 
^^K  Ehopdlodon  (Gr.  rkopalon,  a,  chih,  axidodous,  odontos,  tooth). — Literally 
^^Bf*  club-tooth  ; "  the  generic  name  applied  by  M.  Fischer  to  certain  reptilian 
^^ftemains  from  the  Permian  deposits  of  Russia.  These  remains  consist  of 
^^Hnetached  teeth  and  fragments  of  jaws  with  teeth,  of  thecodont  reptiles, 
apparently  related  to  the  saurians  from  the  Permian  conglomerates  of 
Bristol. —See  Thecodontosaurus. 

Rhynchonella  (Gr.  rhynchos,  a  beak). — Literally  *' little-beak  ;"  a  genus 
of  brachiopodous  bivalves,  forming  the  type  of  the  family  lihyncJionellidce, 
and  so  termed  from  their  acutely-beaked  umbones.  In  rhynchonella  the 
shell  is  somewhat  trigonal,  acutely  beaked,  usually  plaited  ;  dorsal  valve 
elevated  in  front,  depressed  at  the  sides  ;  ventral  valve  flattened,  or  hol- 
lowed along  the  centre ;  hinge-plates  supporting  two  slender  curved  lamella?. 
Only  two  or  three  living  species  are  known  from  the  deeper  waters  of  arctic 
and  antarctic  seas ;  but  upwards  of  two  hundred  fossil  species  have  been 
catalogued,  from  the  lower  Silurian  upwards. 

Rliynchosdurus  (Gr.  rhynchos,  a  beak,  and  sauros,  lizard). — Literally, 
"  beak-savu'ian  ;"  a  remarkable  genus  of  saurians  from  the  New  Red  Sand- 
stone of  Warwickshire,  combining  the  lizard  type  of  skull  with  toothless 
jaws.  " The  general  aspect  of  the  cranium,"  says T.  R.  Jones,  "resembles 
that  of  a  bird  or  turtle,  the  intermaxillary  bones  being  very  long,  and  curv- 
ing downwards,  thus  imparting  to  the  fore  part  of  the  head  the  profile  of  a 
parrot.  There  are  no  teeth  apparent  in  either  jaw,  and  Professor  Owen 
supposes  that  this  reptile  may  have  had  its  jaws  encased  by  a  bony  or  horny 
sheath  as  in  turtles.  Footmarks  of  a  small  reptile,  with  the  print  of  the 
hind-toe  pointed  backwards,  occur  on  the  surface  of  some  of  the  Warwick- 
shire sandstones,  and  are,  with  much  probability,  conjectured  to  have  been 
impressed  by  the  Rhynchosaurus." 

Rhyncolites  or  Ehyncliolites  (Gr.  rhynchos,  a  beak,  and  lithos,  stone). — 
The  fossil  beak-like  mandibles  of  cephalopods  (like  the  cuttle-fish  and  nau- 
tilus) which  generally  occur  detached  in  the  lias,  oolite,  and  chalk  forma- 
tions. 

Rhytid61epi8  (Gr.  rhytis,  rhytidos,  a  wrinkle,  smdilepis,  scale). — The  term 
applied  by  Sternberg,  Cotta,  and  others,  to  the  Sigillaria,  in  allusion  to  its 
thick,  corrugated  outer- back. — See  Sigillaria. 

Ripple-mark.— This  term  is  applied  by  geologists  to  the  ridgy  or  wavy 
surface  of  many  sandstones,  from  its  resemblance  to  the  ripple  produced  on 
a  sandy  sea-shore  by  the  receding  tide.  As  this  ripple  is  produced  by  the 
passage  of  any  gentle  current  over  a  movable  surface,  we  have  wind-npples, 
tide-ripples,  current-ripples,  and  the  like  ;  and  it  requires  discrimination  on 
the  part  of  the  observer  to  determine  the  nature  of  the  producing  cause  in 
the  ancient  formations. 

River  (Lat.  rivus  ;  Gr.  *reo,  I  flow). — Geologically,  streams  and  rivers  act 
chiefly  in  a  mechanical  way,  and  their  influence  depends  partly  on  the 
nature  of  the  rocks  over  which  they  run,  the  rapidity  of  their  flow,  and  their 
size  or  volume  of  water.  If  the  rocks  over  which  they  pass  be  of  a  soft  or 
friable  natvire,  they  soon  cut  out  channels,  and  transport  the  eroded  ma- 
terial in  a  state  of  mud,  sand,  and  gravel  to  the  lower  level  of  some  lake,  to 
their  estuaries,  or  to  the  bed  of  the  ocean.  Their  cutting  as  well  as  trans- 
porting power  is  greatly  aided  by  the  rapidity  of  their  currents  ;  hence  the 
power  of  mountain  torrents  compared  with  the  quiet  and  sluggish  flow  of 
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the  lowland  river.  It  has  been  calculated,  for  example,  that  a  velocity  of 
three  inches  per  second  will  tear  up  fine  clay,  that  six  inches  will  lift  fine 
sand  ;  eight  inches,  sand  as  coarse  as  linseed  ;  and  twelve  inches,  fine 
gravel ;  while  it  requires  a  velocity  of  twenty-four  inches  per  second  to  roll 
along  rounded  pebbles  an  inch  in  diameter,  and  thirty-six  inches  per  second 
to  sweep  angular  stones  of  the  size  of  a  hen's  egg.  During  periodical  rains 
and  land-floods  the  currents  of  rivers  often  gi^eatly  exceed  this  velocity  ; 
hence  the  tearing  up  of  old  deposits  of  gravel,  the  sweeping  away  of  bridges, 
and  the  transport  of  blocks  many  tons  in  weight — an  operation  greatly  faci- 
litated by  the  fact  that  stones  of  ordinary  specific  gravity  (from  2.5  to  2.8) 
lose  more  than  a  third  of  their  weight  by  being  immersed  in  water.  Nor 
is  it  the  mere  velocity  of  rivers  which  produces  their  eroding  or  cutting 
power,  but  the  amount  and  nature  of  the  debris  carried  down  by  their  tor- 
rents—  every  pebble  and  block  of  shingle  rubbing  and  striking  and  grinding 
still  deeper  and  deeper  the  channels  down  which  they  are  borne.  The 
geological  eflfects  of  rivers  on  the  crust  is  thus  of  a  twofold  natm'e — viz.,  to 
waste  and  wear  down  the  higher  lands,  and  then  to  bear  along  the  waste 
material  and  deposit  it  in  valleys,  in  lakes,  or  in  the  ocean,  in  the  state  of 
mud,  clay,  sand,  or  gravel. 

River  Basin. — In  Geography,  the  whole  extent  of  valley-shaped  or  basin- 
shaped  country  drained  by  any  river  and  its  tributaries — e.g.,  the  ''Basin 
of  the  Tay,  "  the  "  Basin  of  the  Severn." 

Eock. — The  ''  crust,"  or  external  portion  of  the  earth  accessible  to  human 
research,  is  composed  of  substances  less  or  more  solid,  and  all  known  to 
the  geologist  by  the  name  of  Hocks — these  rocks  the  products,  in  the  main, 
of  aqueous  and  igneous  agencies.  No  matter  whether  in  the  state  of 
soft  and  yielding  clay,  of  incoherent  sand  and  gravel,  of  dull  earthy  chalk 
or  sparkling  marble,  of  friable  sandstone  or  the  hardest  granite— all  are 
spoken  of  as  "rocks"  and  "rock-formations."  In  this  sense  tlie  term 
rock  is  purely  technical ;  and  it  has  even  been  proposed  by  German  miner- 
alogists to  extend  the  term  to  ice  and  water  as  being  principal  constituents 
of  the  earth's  mass. 

Eock-Basins. — Curious  basin-shaped  cavities  occurring  in  the  granites  of 
high  and  exposed  regions  like  that  of  Dartmoor  in  Devonshire,  and  varying 
from  one  to  many  feet  in  diameter,  and  from  a  few  inches  to  several  feet  in 
depth,  with  edges  more  or  less  sloping,  and  generally  containing  pebbles 
or  other  gravelly  detritus  whose  motion,  with  the  aid  of  water,  seems  to 
have  been  the  efficient  cause  of  their  formation.  At  one  time  superstition 
ascribed  the  excavation  of  these  "  basins"  or  "pot-holes"  to  the  Druids  ; 
but  no  one  now  for  a  moment  doubts,  that  however  these  early  priests  may 
have  used  them,  they  are  the  direct  results  of  decomposition  and  attrition 
on  the  softer  portions  of  the  felspathic  granite. — See  vol.  xv.  of  Geol.  Journal 
for  some  interesting  details  of  the  Dartmoor  basins,  by  Mr  Ormerod. 

Eock-Butter. — A  soft,  yellowish  admixture  of  alum,  alumina,  and  oxide 
of  iron,  oozing  out  of  rocks  which  contain  alum.  A  product  of  decompo- 
sition. 

Eock-Cork. — A  variety  of  asbestus  whose  fine  fibres  are  so  interlaced  and 
matted  as  to  give  it  the  texture  and  lightness  of  cork.  Occurs  in  veins  and 
crevices  in  serpentine  and  similar  rocks,  and  often  known  as  "  mountain- 
cork." — See  Asbestus. 

Rock-Crystal. — A  familiar  term  for  the  transparent  and  colourless  varie- 
ties of  crystallised  Quartz,  which  see.     Though  usually  colourless  and 
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isparent,  ''rock-crystal"  occurs  in  various  shades,  and  the  term  is  even 
tended  to  smoke-coloured  and  perfectly  black  varieties.     It  is  customary, 
)wever,  to  distinguish  the  coloured  varieties  by  separate  names  ;  hence 
le  purple  are  known  as  amethysts  ;  the  yellow,  topazes  ;  the  amber-coloured, 
lirngorms,  and  so  on,    Kock-crystal  is  found  in  veins,  fissures,  and  other 
ivities  in  every  geological  formation,  but  chiefly  and  most  perfectly  in  the 
Ider  crystalline  and  granitic  rocks.     The  primary  form  is  rhombohedral, 
it  it  usually  occurs  either  in  six-sided  prisms,  acutely  terminated  by  six 
planes  ;  in  acute  simple  six-sided  pyramids  ;  or  in  such  prisms  and  pyramids 
)ubly  terminated.     The  largest  and  finest  specimens  are  obtained  from 
A.lps,  Pyrenees,  Siberia,  Brazil,  Ceylon,  Madagascar,  and  in  a  less  de- 
from  Saxony,  Norway,  and  the  Scottish  Highlands.     The  purest  sorts 
msist  almost  entirely  of  silex,  with  a  trace  of  alumina,  lime,  oxide  of  iron, 
other  colouring  matter  ;  have  a  fine  vitreous  lustre,  a  specific  gravity 
from  2.5  to  2.8,  and  a  hardness  of  7.,  being  in  this  respect  only  inferior 
corundum  and  diamond. 
Eocking-Stones. — Weather-worn  rounded  blocks,  generally  of  granite  or 
ibular  greenstone,  so  nicely  poised  on  their  basis  that  a  very  ordinary 
)rce  suffices  to  make  them  oscillate  or  "  rock  "  from  side  to  side. — See 
)GAN  or  Logging-Stones. 
Eock-Salt. — The  familiar  as  well  as  scientific  term  for   common  salt 
(chloride  of  sodium),  when  it  occurs  in  the  earth's  crust  as  a  solid  rock- 
mass.     In  the  British  Isles  the  great  repository  of  rock-salt  is  the  Trias  or 
Upper  New  Red  Sandstone ;  but  deposits  of  equal  magnitude  are  found 
in  connection  with  oolitic  strata,  as  in  the  Salzburg  Alps,  with  cretaceous 
greensands  as  at  Cordova  in  Spain,  with  chalk  and  tertiary  rocks  in  the 
valley  of  Cardona  in  the  district  of  the  Pyrenees,  with  tertiary  marls  as  in 
Sicily  and  at  Wielitska  in  Poland ;  and  salt  springs  are  known  to  issue 
from  carboniferous  and  older  strata.     It  is  thus  a  product  of  all  epochs, 
and  must  have  been  formed  either  by  the  gradual  and  long-continued  de- 
siccation of  limited  areas  of  salt-water  alternately  cut  off  and  placed  in  con- 
nection with  the  ocean,  or  by  precipitation  from  saturated  solutions,  per- 
haps brought  about  by  the  evaporating  power  of  volcanic  or  other  thermal 
agency.     The  Cheshire  deposits  of  rock-salt,  which  may  be  taken  as  a  typi- 
cal illustration,  lie  along  the  line  of  the  valley  of  the  Weaver,  in  small 
patches,  about  Northwich.     There  are  two  beds  lying  beneath  120  feet  of 
coloured  marls,  in  which  no  traces  of  animal  or  vegetable  fossils  occur. 
The  upper  bed  of  salt  is  75  feet  thick  :  it  is  separated  from  the  lower  one 
by  30  feet  of  coloured  marls,  similar  to  the  general  cover ;  and  the  lower 
bed  of  salt  is  above  100  feet  thick,  but  has  nowhere  been  perforated.    They 
extend  into  an  irregular  oval  area,  about  a  mile  and  a  half  in  length,  by 
three  quarters  of  a  mile  in  breadth.     The  salt  in  these  deposits  is  some- 
times pure  and  transparent,  and  at  other  times  is  of  a  dirty  reddish  hue, 
and  mixed  to  the  amount  of  half  its  bulk  with  earthy  impurities.     It  is  not 
stratified  or  laminated,   but  divided  into  vertical  prisms  of  various  forms 
and  magnitudes,  sometimes  more  than  a  yard  in  diameter — the  outer  sides 
of  these  rude  crystallisations  being  generally  pure  and  transparent. 

Eock-Soap. — Known  also  as  moiaitaiii-soap  ;  one  of  the  Clays  or  silicates 
of  alumina,  of  a  pitch-black  or  bluish-black  colour,  very  greasy  feel,  writes 
but  does  not  soil,  adheres  strongly  to  the  tongue,  and  falls  to  pieces  in 
water.  Occurs  in  veins  and  fissures.  The  compacter  sorts  are  cut  into 
crayons ;  the  softer  ai-e  used  as  a  fulling  material. 
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Rock-Wood. — A  variety  of  asbestus,  of  a  brown  colour,  and  occurring  in 
long  compacted  fibres  which  give  it  the  aspect  and  texture  of  wood ;  hence 
the  name. — See  Asbestus. 

E-odentia  (Lat.  rodo,  I  gnaw). — Literally  rodents  or  "gnawers  ;"  an  ex- 
tensive class  of  mammals,  so  called  from  their  habit  of  gnawing  or  nibbling 
their  food,  which  generally  consists  of  the  harder  and  drier  vegetable  sub- 
stances, and  for  which  purpose  they  are  provided  with  sharp  chisel-shaped 
incisors — e.g.,  the  rat,  hare,  beaver,  squirrel,  and  porcupine. 

Eoe-Stone. — A  familiar  English  term  for  Oolite,  from  its  being  composed 
of  an  aggregation  of  small  rounded  grains  or  spherules,  which,  taken  in 
the  mass,  present  considerable  resemblance  to  the  roes  of  fishes. — See 
Oolite. 

Boof. — In  coal-mining,  the  stratum  or  material  immediately  overlying 
the  workable  coal,  from  its  forming,  as  it  were,  a  roof  or  covering  to  the 
operations  of  the  miner.  In  metalliferous  veins,  the  overhanging  part  or 
wall  of  the  vein. 

Rosalina  (Lat.  rosa,  a  rose).— A  genus  of  many-celled  foraminiferous 
organisms,  so  called  from  the  circular  or  rose-like  disposition  of  the  cham- 
bers. In  Rosalina  the  cells  are  arranged  rovmd  a  central  spire  in  one  or 
more  whorls,  the  outer  chambers  gradually  becoming  larger  and  more 
inflated.  The  opening  is  on  the  under  or  depressed  side,  and  the  whole 
external  surface  is  minutely  punctured. 

Rostelldria  (Lat.  rostellum,  a  little  beak). — One  of  the  Strombidse  or 
Wing-shells,  of  which  five  or  six  species  inhabit  the  Indian  and  Chinese 
seas  at  moderate  depths,  and  of  which  upwards  of  seventy  species  occur 
fossil,  from  the  Lower  Greensand  inclusive.  Shell  with  an  elongated 
spire  ;  whorls  numerous  and  flat ;  canals  long  ;  outer  lip  more  or  less  ex- 
panded, with  a  single  sinus  close  to  the  beak.  The  older  tertiary  species 
have  the  outer  lip  enormously  expanded  and  smooth-edged ;  those  with 
keeled  and  spiniferous  whorls  form  the  sub-genus  Spinigera. 

Rotdlia,  Rotalites  (Lat.  rota,  a  wheel). — A  genus  of  foraminiferous 
shells,  so  called  from  their  nautiloid  wheel-like  contour.  They  are  ex- 
tremely minute,  and  appear  in  the  Lias,  Oolite,  and  Chalk  in  immense 
numbers  and  many  species,  and  still  swarm  in  the  present  seas.  Though 
nautiloid  in  their  aspect,  they  are  regularly  turbinated,  the  cells  de- 
creasing in  size  towards  the  apex  or  centre. 

Roth-todte-liegende. — Literally  ''red-dead-liers  ;"  the  name  given  by 
German  miners  to  the  red  sandstones  and  marls  which  lie  under  the 
Kupfer-schiefer  or  copper-slate,  because  they  are  "dead"  or  non-metalli- 
ferous. They  seem  to  be  the  equivalents  of  the  lowermost  Permian  sand- 
stones of  the  North  of  England. 

Rotifera  (Lat.  rota,  a  wheel,  and  fero,  I  bear).— An  order  of  Infusorial 
animalcules,  so  called  from  the  revolving  wheel-like  motion  of  the  rows  of 
vibratile  cilia  (hair-like  processes)  which  surround  their  mouths,  and  by 
which  they  move  through  the  water,  as  well  as  create  currents  to  bring 
within  their  reach  the  organised  atoms  on  which  they  feed.  They  are 
divided  into  Nuda  and  Loricata — the  former  having  the  body  soft  and 
naked,  the  latter  covered  with  a  sheath. 

Rotten-Stone. — A  siliceo-aluminous  compound,  resulting  from  the  de- 
composition of  impure  limestone  by  the  percolation  of  carbonated  waters. 
Most  of  the  rotten-stone  of  commerce  (used  for  polishing  metals,  &c. )  is 
derived,  like  that  of  Derbyshire,  from  the  decomposition  of  siliceous  lime- 
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^tones — the  lime  being  decomposed,  and  the  silex  remaining  as  a  light 
I  arthy  mass. 

Rowley-Rag. — The  hard,  fine-grained  crystalline  greenstone  constituting 
Rowley  Hill  in  the  Dudley  coal-field.  "  This  trap-rock,"  says  Mr  T.  R. 
Jones,  "  supplied  the  materials  for  the  important  experiments  by  Gregory, 
Watt,  and  Sir  James  Hall  on  the  fusion  and  cooling  of  rocks  ;  and  has  of 
late  been  employed  by  Messrs  Chance,  at  Oldbury,  near  Birmingham,  in 
the  manufacture  of  molten  indestructible  architectural  materials." 

Rubble.— A  quarryman's  term  for  the  loose  covering  of  angular  frag- 
ments which  appear  at  the  outcrop  of  many  sandstones.  Applied  also  to 
all  accumulations  of  loose  angular  fragments  not  water-worn  and  rounded 
like  gravel  and  shingle. 

Rubellite  (Lat.  ruheo,  to  flush  with  red). — A  mineralogical  term  for  the 
fine  red  varieties  of  Tourmaline,  which  see. 

Rubicelle. — A  lapidary's  term  for  the  fine  yellow  or  orange-red  varieties 
of  the  spinel  RuBY,  which  see. 

Ruby  (Lat.  rtibeo,  I  flush  with  red).— A  mineralogical  and  lapidary's 
term  for  the  fine  red  transparent  varieties  of  Spinel  and  Corundum,  which 
see.  The  finest  red  and  violet  varieties  are  obtained  from  Ceylon,  Ava, 
and  other  parts  of  the  East,  hence  known  as  the  Oriental  ruhy,  and  which, 
when  uniform  in  colour,  free  from  flaws,  and  large,  ranks  next  to  the  dia- 
mond among  gems.  It  is  customary  to  distinguish  the  rose-red  varieties 
as  Balas-ruby ;  the  yellow  or  orange-red  as  Rubicelle ;  and  the  violet  as 
^1  Imandine-rahy  :  but  of  coxirse  there  are  many  intermediate  shades,  as 
there  are  diversities  of  composition,  among  the  so-called  "rubies"  of  the 
lapidary  and  jeweller.  The  "  corundums"  proper  consist  almost  entirely 
of  alumina,  with  a  minute  proportion  of  iron  peroxide  or  other  colouring 
matter;  the  "spinels,"  on  the  other  hand,  contain  from  10  to  20  per  cent 
of  magnesia,  with  minute  but  varying  proportions  of  silica,  lime,  and 
chrome.  Both  corundum  and  spinel  are  found  in  siUi,  in  gneiss  and 
granitic  rocks;  but  the  chief  supply  of  the  "rubies"  of  commerce  is 
obtained  from  the  gravelly  detritus  of  streams  and  mountain  torrents. 

Rugose  (Lat.  ruga,  a  wrinkle). — Full  of  wrinkles  ;  having  a  coai-se  irre- 
gular surface  like  the  bark  of  an  old  oak  or  elm  ;  covered  with  many 
wrinkles  or  minute  folds,  like  the  shell  of  the  Buccinum  undatum  or  com- 
mon whelk. 

Rumindntia  (Lat.  ruminare,  to  chew  the  cud). — An  important  group  of 
quadrupeds,  often  referred  to  in  Zoology  and  Palaeontology,  and  including 
those  which,  like  the  ox,  deer,  goat,  sheep,  &c.,  ruminate,  or  chew  the 
cud.  They  are  all  vegetable  feeders,  have  cloven  hoofs,  and  are  void  of 
canine  and  incisive  teeth  in  the  upper  jaw. 

Rust  (Sax.) — The  powdery  oxide  or  tarnish  which  covers  the  surfaces  of 
metals  exposed  to  the  action  of  a  moist  atmosphere  ;  hence  we  have  the 
well-known  "  iron  rust,"  "  copper  rust,"  and  so  on. 

Riitile,  Riitilite  (Lat.  rutilus,  red).— Native  oxide  of  titanium  coloured 
by  the  peroxide  of  iron,  and  so  called  from  its  deep  and  often  dai'k-red 
colours.  It  usually  occurs  in  long  prismatic  or  acicular  crystals,  and  is 
common  in  granite,  gneiss,  and  mica-schist,  often  investing  and  penetrat- 
ing rock-crystal  in  these  formations.  It  is  used  in  porcelain-painting  to 
produce  a  yellow  colour. 

Ryacolite  (Gr.  ryax,  ryakos,  a  stream,  and  lithos,  stone). — A  species  of 
felspar,  whitish,  transparent,  and  of  vitreous  lustre ;  so  called  from  its 
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being  found  with  augite,  nepheline,  and  mica  in  the  lava-streams  of 
Vesuvius.  Many  of  the  so-called  '^glassy  felspars  "  belong  to  this  species, 
which  consists  of  50  silica,  30  alumina,  10.56  soda,  and  6  potash,  with 
traces  of  lime  and  magnesia. 


s 

Saarbruck,  in  Lorraine,  whose  coal  fonnation  abounds  in  beautiful  speci- 
mens of  Poloeoniscns,  Amllyptenis,  and  other  allied  fishes.  These  organ- 
isms occur  in  the  slaty  shales  and  in  the  ironstone  nodules. 

Sdccharite  (Lat.  sacchamm,  sugar). — A  species  of  felspar  occurring  in 
fine  granular  masses,  of  a  vitreous  lustre,  and  white  or  greenish-white 
colour ;  whence  the  name.  It  is  found  in  veins  in  serpentine,  in  the 
chrysoprase  mines,  near  Frankenstein  in  Silesia. 

Saccharoid  (Gr.  saccJmr,  sugar,  and  eidos,  likeness). — Kesembling  loaf- 
sugar  in  texture  ;  apphed  to  crystalUne  limestones  like  the  fine  statuary 
marble  of  Carrara. 

Sacrum,  Sacral. — In  Anatomy,  the  posterior  bone  of  the  pelvis,  articu- 
lated to  the  last  lumbar  vertebra,  and  firmly  united  on  each  side  to  the 
hip-bones,  forming,  as  it  were,  the  "key-stone"  of  the  pelvic  arch.  In 
young  animals  the  sacral  vertehrw  (which  are  of  variable  number  in  different 
groups)  are  generally  distinct  and  separable,  but  become  united  or  an- 
chylosed  (less  or  more)  into  one  piece,  according  to  age  and  specialities  of 
sti-ucture. 

Saddle-Back. — A  familiar  term  for  anticlinal  strata,  from  their  sloping 
or  dipping  right  and  left  in  saddle  form. — See  Anticline. 

Safety  Lamp.— A  lamp  invented  by  Sir  Humphry  Davy  to  prevent  the 
explosion  of  fire-damp  in  coal-mines,  familiarly  termed  by  the  colliers  a 
*'  Davy."  It  consists  of  a  lamp  completely  surrounded  by  xvire-ga^ize, 
having  a  mesh  from  5\j  to  -^V  of  an  inch  in  width,  and  through  which  the 
explosive  mixture  cannot,  under  ordinary  circumstances,  be  fired.  There 
are  various  modifications  of  this  invention  by  Stephenson,  Clanny,  Muese- 
ler,  and  others  ;  but  in  all,  the  essential  principle  is  the  non-transmission  of 
flame  through  tubes  or  openings,  whose  diameters  do  not  exceed  the  for- 
tieth part  of  an  inch — the  wire-gauze  acting  merely  by  its  cooling  power. 
See  Davy  Lamp. 

Sdhlite.— A  variety  of  augite,  so  called  from  its  being  discovered  in  the 
silver  mines  of  Sahla  in  Sweden.  It  occurs  in  columnar,  lamellar,  or 
granular  concretions,  usually  of  a  light  or  greyish-green  colour,  of  a 
shining  pearly  lustre,  and,  for  the  most  part,  imbedded,  as  in  iron  and  lead 
ores,  and  in  altered  limestones. — See  Augite. 

St  Cuthbert's  Beads.— A  North  of  England  term  for  the  detached  bead- 
like joints  of  the  encrinite,  from  a  legend  alluded  to  by  Sir  Walter  Scott 
in  Marinion, — 

"  On  a  rock  by  Lindisfanie, 
St  Cutlibert  sits  and  toils  to  frame 
The  sea-born  beads  that  bear  his  name." 
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Salamandr6ides  (literally,  salamander-like). — The  term  originally  ap- 
plied by  Dr  Jager  to  certain  salamander-like  remains  from  the  Upper 
New  Red  Sandstone  of  Wirtemberg  ;  but  since  critically  examined  by 
Professor  Owen,  and  classed  with  Labyrinthodon,  which  see. 

Sal- Amm6niac.— Muriate  or  hydi-ochlorate  of  ammonia  ;  so  called  from 
the  Temple  of  Ammon  in  Egypt,  where  it  was  originally  obtained  by  burn- 
ing camel's  dung.  It  is  now  largely  procured  by  other  processes,  and 
occurs  native  in  crusts,  stalactites,  and  pulverulent  masses,  chiefly  in  the 
rents  and  fissures  near  active  volcanoes.  It  is  of  a  greyish  or  yellowish 
white,  according  to  impurities  of  iron,  sulphur,  &c.  ;  has  a  saline  pungent 
taste  ;  is  easily  soluble  in  water  ;  and  volatilises  without  fusing.  Used  in 
medicine,  dyeing,  and  various  metallurgic  operations. 

Salamstein,  Saldmstone. — A  familiar  term  for  the  fine  blue  transparent 
varieties  of  Oriental  Sapphire,  which  see. 

Saliferous  (Lat.  sal,  salt,  and  fero,  I  yield). — Containing  or  yielding 
salt,  as  "saliferous  strata,"  "saliferous  deposits,"  &c.  Saliferous  System 
was  at  one  time  used  by  English  geologists  as  synonymous  with  Upper 
New  Red  Sandstone,  which  is  the  great  repository  of  rock-salt  and  brine 
springs  in  England  ;  but  as  other  formations  in  different  countries  are 
equally  rich  in  this  mineral,  the  designation  has  been  all  but  abandoned 
for  that  of  Trias  or  Triassic. — See  Rock-Salt. 

Salifiahle  (Lat.  sal,  salt,  and  fio,  I  become).— Having  the  property  of 
becoming  a  salt ;  capable  of  being  converted  into  the  form  of  a  salt  by 
combination  with  an  acid  ;  hence  the  "  salifiable  bases"  of  the  chemist. 

Saline  (Lat.  sal,  salt). — Containing  or  impregnated  with  salt ;  as  "saline 
springs,"  "  saline  incrustations,"  &c. 

Sal-mirdbile  (Lat.) — Literally,  "wonderful  salt;"  a  term  of  the  older 
chemists  for  sulphate  of  soda  or  Olaiibei's  Salt,  which  see. 

Salses. — Eruptions  of  hot  acidulated  mud  from  small  orifices,  generally 
in  volcanic  districts,  and  often  accompanied  by  steam  and  gases  at  a  high 
temperature,  which  act  powerfully  on  the  surrounding  solid  matters,  disin- 
tegrating and  decomposing  them,  and  forming  new  compounds.  In  some 
districts  the  gases  are  inflammable,  and  flames  issue  from  the  orifices. 

Salt  (Gi  hals,  Lat.  m^).— This  term,  though  in  ordinary  language  limited 
to  common  salt  or  sea-salt,  is  in  Chemistry  and  Mineralogy  appUed  to  all 
combinations  of  acids  with  alkaline  or  salifiable  bases  ;  hence  we  have 
such  terms  as  haloid  salts,  copper  salts,  lead  salts,  and  the  like.  "  The 
nomenclatvu'e  of  salts,"  says  Brande,  "has  reference  to  the  acids  which 
they  contain;  sulphates,  nitrates,  carbonates,  &c.,  implying  salts  of  the 
sulphuric,  nitric,  and  carbonic  acids.  The  termination  ate  implies  the 
maximum  of  oxygen  in  the  acids,  and  ite  the  minimum  ;  thus  the  salts  of 
sulphurous  and  nitrous  acids  are  called  sulphites  and  Jiitrites.  When  salts 
contain  one  equivalent  of  acid  and  one  of  base,  they  are  called  neutral 
salts ;  where  one  equivalent  of  acid  is  combined  with  two  of  base,  they  are 
termed  basic  salts,  subsalts  or  disalts  ;  and  where  there  are  two  equivalents 
of  acid  and  one  of  base,  the  salt  is  a  super  salt  or  bisalt.  Thus  the  terms 
subacetate  of  lead  and  diacetate  of  lead  are  synonymous  ;  so  are  supe^rar- 
bonate  and  bicarbonate  of  p)otash.  Many  salts  are  hydrous — that  is,  they 
contain  a  definite  proportion  of  water  of  crystallisation  ;  others  are  desti- 
tute of  water,  and  are  dry  or  anhydrovs  salts.  Some  attract  moisture 
when  exposed  to  the  air,  and  are  said  to  be  deliquescent ;  others  suffer  their 
water  to  escape  and  become  opaque  or  pulverulent,  and  are  said  to  be 
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efflorescent" — Common  Salt,  which  is  a  chloride  of  sodium,  is  obtained 
either  by  the  evaporation  of  sea- water  and  brine- springs,  or  by  the  treat- 
ment and  purification  of  rock-salt.  It  is  indispensable  as  a  condiment  or 
article  of  food,  and  is  largely  employed  in  glass-making,  enamelling, 
glazing,  bleaching,  and  other  industrial  processes. 

Saltpetre  (Lat.  sal,  salt,  axidpetra,  stone), ^ — The  familiar  term  for  nitrate 
of  potash,  or  Nitre  (which  see),  from  its  being  found  native  generally  in 
loose  stony  soils. 

Sauadine. — An  occasional  synonym  for  glassy  felspar,  a  variety  of 
Orthoclase,  or  potash-felspar,  which  see. 

Sand  (Sax.) — Any  aggregation  of  water- worn  particles,  derived  from  pre- 
existing rocks  and  other  mineral  substances.  Sand  is  generally  composed 
of  quartz-grains  (quartz  being  one  of  the  hardest  of  simple  minerals,  and 
longest  resisting  the  processes  of  attrition) ;  but  it  may  also  consist  of  the 
particles  of  shells,  corals,  &c.  ;  hence  such  terms  as  "  shell-sand,"  "  coral- 
sand,"  and  the  like. 

Sandstone  is  simply  consolidated  sand — the  particles  (whether  siliceous 
or  calcareous)  having  been  compacted  by  pressure,  or  being  held  together 
by  lime,  clay,  oxide  of  iron,  or  some  other  cementing  material.  'Some 
sandstones,  like  those  of  Edinburgh  and  St  Andrews,  contain  upwards  of 
98  per  cent  of  pure  silica,  the  remainder  being  lime,  alumina,  and  iron. 

Sapondceous  (Lat.  sapo,  soap). ^Feeling  like  soap  to  the  touch;  having 
a  soapy  feel,  as  steatite,  and  many  other  allied  minerals.  Also  capable  of 
being  worked  into  a  lather  like  soap,  as  the  juice  or  mucilage  of  many 
plants,  aquatic  and  terrestrial. 

Sdpphire  (Gr. ) — A  highly  transparent  variety  of  conmdum,  with  a  very 
imperfect  cleavage  and  conchoidal  fracture — those  of  fine  red  colours  being 
often  named  "  Oriental  rubies,"  and  those  of  blue  ''  Salamstein."  It  con- 
sists of  alumina,  with  a  trace  of  peroxide  of  iron  and  other  colouring 
matter.  The  "sapphire  blue"  of  the  Greeks  and  Komans  seems  to  have 
been  the  la2)is-lazuli,  and  not  this  gem. 

Sdrcolite  (Gr.  sarx,  flesh,  and  lithos,  stone). — An  unimportant  variety 
of  Analcime  (one  of  the  Zeolites) ;  and  so  called  from  its  fine  flesh-colour. 

Sard6nyx. — A  variety  of  onyx  (which  see) ;  and  said  by  some  to  derive 
its  name  from  Sardes  in  Lydia,  and  by  others  from  Sardo,  the  Greek  name 
for  Sardinia— both  being  localities  from  which  it  was  obtained  for  cameo 
manufacture. 

Sassoline  (from  Sasso,  near  Sienna). — The  mineralogical  term  for  horacic 
acid,  which  occurs  in  thin,  scaly,  irregular  six-sided  crystals,  of  a  whitish 
colour,  pearly  lustre,  and  less  or  more  translucent.  The  crystals  have  an 
acidulous  and  slightly  bitter  taste,  feel  greasy,  and  are  easily  soluble  in 
boiling  water.  Boracic  acid  (or  "  hydrous  boracic  acid,"  as  it  is  often 
termed)  occurs,  with  various  impurities,  in  many  volcanic  regions ;  in  the 
hot  springs  of  Sasso,  near  Sienna ;  and  in  the  lagoni  of  Tuscany,  where 
many  thousand  pounds  are  annually  obtained  by  evaporating  the  water. 

Satin  Spar.— A  familiar  term  for  the  finely- fibrous,  silky  vai'ieties  of 
Arragonite,  or  prismatic  calc-spar,  many  of  which  are  susceptible  of  a  fine 
polish,  and  exhibit  the  lustre  of  satin  ;  whence  the  name. 

Saturated  (Lat.  saturus,  full). — Full  to  overflowing;  water  saturated 
with  salt  is  water  that  can  dissolve  no  more  of  that  substance — every  addi- 
tional particle  that  is  added  to  this  "  saturated  solution"  falling  to  the 
bottom  imdissolved. 
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Sdnrian  (Gr.  sauros,  a  lizard). — Of  or  pertaining  to  the  Saurians,  or 
scaly  reptiles,  of  which  the  common  lizard  has  been  taken  as  the  repre- 
sentative. As  a  section,  the  Saurians  comprehend  the  lizards,  monitors, 
iguanas,  chameleons,  &c.,  all  well-known  forms  among  living  species  ;  and 
the  ichthyosaurus,  plesiosaurus,  deinosavirus,  iguanodon,  and  numerous 
other  extinct  and  gigantic  forms,  some  of  which  were  marine,  others 
terrestrial — some  carnivorous,  and  others  herbivorous.  As  an  order,  the 
Saurians  are  characterised  by  their  elongate  rounded  bodies,  densely 
covered  with  imbricated  or  granular  scales ;  by  their  elongate,  tapering, 
usually  scaly  tails ;  limbs  four,  but  occasionally  rudimentary,  and  com- 
pletely concealed  under  the  skin ;  ribs  distinct  and  movable ;  sternima 
distinct ;  mouth  not  dilatable,  jaws  toothed  ;  eyes  and  ear-cavities  promi- 
nent and  exposed ;  eggs  with  a  hard  skin  or  crust ;  and  young  not  under- 
going any  metamorphosis. 

Saurocephalus  (Gr.  sauros,  lizard,  and  hephaU,  head).— Literally  "  lizard- 
headed  ; "  a  genus  of  fossil  fishes  of  the  Cycloid  order  of  Agassiz,  found  in 
the  Chalk  formation,  and  so  named  from  the  peculiar  formation  of  the 
head. 

Siurodon  (Gr.  sauros,  lizard,  and  odous,  tooth), — Literally  '^  lizard- 
toothed  ; "  a  genus  of  fossil  fishes  of  the  Cycloid  order,  foimd  in  the  Chalk, 
and  so  termed  from  the  sauroid  character  of  their  teeth. 

Sduroid  (Gr.  sauros,  lizard,  and  eidos,  likeness). — Like  or  akin  to  the 
Saurians ;  a  convenient  term  implying  affinity  or  resemblance  without 
asserting  absolute  identity. 

Sauroidei. — One  of  Agassiz'  orders  of  fossil  fishes  ;  so  called  from  their 
exhibiting,  in  their  structure  and  dentition,  certain  sauroid  or  reptilian 
characters.  They  occur  in  the  Carboniferous,  Permian,  Oolitic,  and  Chalk 
systems ;  and  their  remains  (teeth,  bones  of  the  head,  &c,)  often  indicate 
fishes  of  great  size  and  pre-eminently  predaceous  habits  ;  e.g.,  megalichthys, 
saurojisis,  saurichtliys,  &c. 

Sauroidei -Dipterini. —  One  of  Agassiz'  orders  or  sub-orders  of  fishes, 
mainly  characterised  by  having  rows  of  true _fis7i-teeth  on  the  outer  edges  of 
the  jaws,  and  irregularly  implanted  rejytiliaii-teeth  on  the  inner  plates. 
The  forms  are  chiefly  Devonian,  and  embrace  such  genera  as  dipterus, 
diplopterus,  osteolepis,  glyjptolepis,  &c. 

Saur6psi8  (Gr.  sauros,  lizard,  and  opsis,  appearance).  —  A  genus  of 
sauroid  fishes  occurring  in  the  Oolitic  system,  and  so  named  by  Agassiz 
from  certain  characteristics  of  their  dentition. 

Saussiirite.  —  An  impure  variety  of  Lalradorite^  or  Labrador  felspar, 
occurring  in  compact,  sub-translucent  masses,  of  a  bluish  or  greenish  grey, 
in  many  hypersthene  rocks ;  and  so  named  in  honour  of  the  French 
philosopher  Saussure. 

Savannahs.— In  Physical  Geography,  the  low  wooded  flats  of  North 
America,  in  contradistinction  to  the  open,  treeless,  and  grassy  plains 
known  a,s  prairies. 

Scdglia  (Ital.,  a  scale  or  chip). — An  Italian  calcareous  rock,  the  equiva- 
lent of  our  white  chalk.  In  the  north  of  Italy  it  contains  nodules  and 
layers  of  flint ;  yields  ammonites,  belemnites,  and  the  like ;  is  of  a  red 
colour,  and  has  a  fissile  structure ;  hence  the  name. 

Scagli6la  (Ital.,  diminutive  of  scaglia). — An  artificial  composition  em- 
ployed in  architectural  facings  and  ornamentation  ;  consisting  of  pure 
finely-powdered  Plaster-of-Paris,  or  calcined  gj^psum,  Flanders  glue,  isin- 
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glass,  &c.  ;  and  made  to  resemble  the  natural  scaglia  limestone.  Known 
also  as  Misclda,  from  the  mixture  of  colours  employed  in  it,  being  made  to 
imitate  marble. 

Scaldriform  (Lat.  scalaris,  a  ladder,  and  forma,  form). — Presenting  the 
appearance  of  a  ladder ;  applied  by  botanists  and  microscopists  to  certain 
vessels  in  the  woody  structure  of  the  cycads  and  conifers  having  an 
elongated  form,  and  crossed  by  connecting  fibres,  like  the  steps  of  a 
ladder. 

Scalent  (Lat.) — Climbing;  the  sixth  of  the  fifteen  series  into  which 
Professor  Rogers  subdivides  the  palaeozoic  strata  of  the  Appalachian  Chain 
— the  "Climbing  Day"  of  the  North  American  palaeozoics,  and  the  equi- 
valents in  part  of  our  upper  Silurians. — See  Paleozoic  Formations. 

Scdphite  (Lat.  scapha,  a  skiff). — A  genus  of  the  Ammonite  family,  pecu- 
liar to  the  Chalk  formation,  and  so  named  from  the  boat-like  contour  of  its 
shell — the  inner  whorls  looking  like  an  ancient  reversed  prow,  and  the  last 
chamber,  which  is  free,  produced  horizontally,  and  then  sharply  recurved, 
forming,  as  it  were,  the  boat  and  stem. 

Scdpolite  (Gr.  shapos,  a  rod,  and  lithos,  stone). — A  silicate  of  alumina 
and  lime  occurring  in  long  prismatic  (rod-like)  crystals  which  lie  parallel, 
diverge,  or  cross  each  other,  and  are  either  imbedded  or  in  drusy  cavities. 
It  is  also  found  massive  with  a  granular  or  columnar  structure  ;  is  less  or 
more  transparent ;  has  a  vitreous  or  resinous  lustre  ;  and  is  colourless  or 
coloured— pale-grey,  greenish-yellow,  or  red.  Its  composition  is  very  un- 
certain. It  is  found  in  metalliferous  veins,  in  beds  of  crystalline  lime- 
stone, and  usually  associated  with  calc-spar,  quartz,  felspar,  and  mica.  It 
has  been  taken  as  the  type  of  the  Scapolite  family,  which  includes  several 
closely- allied  minerals — palagonite,  nepheline^  prehnite,  ne2)hrite,  &c. — See 
tabulations,  "Mineral  Scheme." 

Scdpula,  Scipnlar  Bone  (Lat.) — The  shoulder-blade;  a  bone  which, 
from  its  size  and  position,  is  frequently  found  detached  in  a  fossil  state. 
"  It  is  broad  and  flat,  generally  triangular,  sometimes  sub-quadrilateral, 
in  Mammals ;  narrow  and  commonly  sabre-shaped  in  Birds  ;  narrow  and 
straight  in  Saiu-ians  ;  a  round,  strong,  and  straight  column  in  Chelonians  ; 
and  variously  shaped  and  articulated  to  the  back  of  the  skull  in  most 
Fishes." 

Scar  or  Scaur  (Sax.) — A  bluff  precipice  of  rock  ;  hence  the  term  "  Scar 
Limestone,"  applied  to  the  mountain  limestone  as  it  occurs  in  the  hills  of 
Yorkshire  and  Westmoreland. 

Scar-Limestone. — The  name  given  by  English  geologists  to  the  lower 
group  of  the  Carboniferous  Limestone,  as  developed  in  bluff  precipices 
and  lofty  "scars"  in  the  north-western  districts  of  Yorkshire  and  in 
Westmoreland. 

Scarped  (Fr.  escarper,  to  cut  steep). — Having  a  steep  face ;  worn  or  cut 
away  so  as  to  present  a  steep  precipitous  face. 

Schiller-Spar  (Ger.  schillern,  to  change  colour). — A  massive  magnesio- 
siliceous  mineral,  of  a  gjeyish-green  or  yellowish-brown  colour,  having  a 
pearly  metallic  lustre,  flat  cleavage,  and  exhibiting  a  slight  play  of  colour. 
Is  generally  found  in  connection  with  serpentine  ;  and  is  closely  related  to 
Bronzlte  and  Diallage — being  softer,  and  containing  more  water  than  the 
foi-mer,  and  more  magnesia  and  less  lime  than  the  latter.  Thus  an  average 
of  analyses  gives — 
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^s^^ar"'}  *^  *^'''^^'  ^^  magn,,  3  lime,  13  iron  prot.,  1  mangan,,  2  alumina,  13  water. 
DiaUage,    51    „       16     „     17     „      6  „         4        „         3        „         2    „ 

Bronzlte,    66    „       30     .,       2     „      8  ,,         1        ,,        1        „         2    „ 

Schist  (Gr.  schisma,  a  splitting  or  division). — This  term  should  be  re- 
stricted to  such  rocks  as  mica-schist,  chlorite-schist,  gneiss,  and  the  like, 
which  have  a  foliated  structure,  and  spht  up  in  thin  irregular  plates,  not 
by  regular  cleavage  as  in  clay-slate,  nor  in  large  flat  laminae,  as  in  flag- 
stones. Hence  we  speak  of  the  "  crystalline  schists,"  meaning  thereby 
gneiss,  mica-schist,  chlorite-schist,  and  the  like,  as  distinct  from  the  slates, 
which  in  this  sense  are  retained  for  the  Clay-slate  formation.  In  the  slates 
the  splitting-up  may  be  said  to  be  perfect  and  indefinite  ;  the  schists  or 
schistoze  rocks,  on  the  other  hand,  are  only  capable  of  an  imperfect  separa- 
tion into  layers  and  laminae. 

Schiz6pteris  (Gr.  schiza,  a  cleft,  and  pteris,  fern). — An  obscure  genus  of 
coal-measure  ferns,  so  called  from  their  palmated  or  deeply-cleft  leaflets. 
They  have  been  found  surrounding  the  stems  of  sphenopteris,  and  from 
this  circumstance  are  supposed  to  have  been  climbers,  and  indicative  of  a 
tropical  climate. 

Schlerodus  (Gr.  schleros,  rough,  and  odoiis,  tooth). — A  provisional  genus 
of  fishes  found  in  the  Ludlow  bone-bed  (upper  Silurian),  and  so  named 
from  the  minute  pustules  on  the  surface  of  their  teeth.  The  jaws  and 
teeth  are  the  only  portions  yet  found. 

Schorl  (Swed.  scorl,  brittle). — Known  also  as  Black  Tourmaline,  a  pris- 
matic, longitudinally-striated  mineral,  of  a  pitchy  lustre  and  colour,  brittle 
texture,  and  capable  of  being  rendered  electric  by  heat  or  friction.  It 
occurs  abundantly  in  the  sparry  cavities  and  veins  of  the  Granitic  rocks. — 
See  Tourmaline. 

Scollthus  or  Scolltes  (Gr.  sholios^  tortuous). — Applied  to  those  tortuous 
tube-like  markings  which  occur  in  certain  sandstones,  and  which  seem  to 
have  been  the  burrows  of  annelids. 

Scoriace6us.  —  Resembling  scoriae ;  applied  to  loose,  cindery  debris, 
having  the  aspect  or  character  of  scoriae. — Scorified,  reduced  to  scoriae,  or 
cindery  dross. 

Sc6rise  (Ital.  scoria,  dross). — Applied  to  all  accumulations  of  dust,  ashes, 
cinders,  and  loose  fragments  of  rocks,  discharged  from  active  volcanoes. 
Properly  speaking,  the  term  refers  to  the  scum-like  dross  which  floats  on 
the  surface  of  molten  masses,  and  which,  when  cooled  down,  breaks  up 
into  loose  cindery  fragments  and  clinkers.  We  may  have,  thus,  the  scoriae 
of  a  glass-furnace  as  well  as  the  scoriae  of  a  volcano  ;  though  the  term  is 
generally  applied  to  the  cindery  products  of  the  latter. 

Screw-Stones. — A  familiar  term  for  the  hollow  siliceous  casts  of  encri- 
nite  stems,  fi-equently  occurring  in  the  cherts  and  rotten-stones  of  the 
Carboniferous  limestone ;  and  so  called  from  the  resemblance  of  the  numer- 
ous interspaces  of  the  jointed  columns  to  the  threads  of  a  screw. — See 
Pulley-Stones. 

Seal. — In  Zoology,  the  familiar  term  for  a  well-known  genus  and  family 
(Phocida:)  of  marine  carnivorous  mammals  frequenting  our  own' shores,  but 
abounding  especially  on  the  sub-arctic  coasts  of  Newfoundland,  Labrador, 
Greenland,  and  Spitzbergen,  where  they  are  hunted  for  their  oil,  and  killed 
in  incredible  numbers.  The  seal  is  not  known  in  a  fossil  state  earlier  than 
the  close  of  the  Glacial  or  Upper  Pleistocene  period. 
Seam. — Strictly  speaking,  the  line  of  separation  between  two  strata,  which 
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often  differs  in  colour  from  the  strata  themselves,  and  looks  like  the  seam 
between  two  portions  of  a  garment ;  but  loosely  applied  to  subordinate 
beds  occurring  in  any  series,  as  seams  of  coal  in  the  Coal-measures,  which 
are  in  the  main  composed  of  sandstones,  shales,  and  clays. 

Secondary  Strata.  — Originally  applied  to  the  fossiliferous  strata  lying 
between  the  Transition  and  Tertiary  of  Werner  ;  now  employed  as  equi- 
valent to  Mesozoic ;  that  is,  comprehending  the  Trias,  Lias,  Oolite,  Weal- 
den,  and  Chalk  formations. 

Sectile  (Lat.  sectilis). — Capable  of  being  cut ;  applied  in  Mineralogy  to 
those  rocks  and  minerals  which  can  be  cut  with  a  knife  without  causing 
the  particles  to  spitter  and  fly  about.  Talc,  mica,  and  steatite  yield  quietly 
to  the  knife,  and  are  thence  said  to  be  '^  sectile." 

Section  (Lat.  sectus,  cut  through). — Literally,  a  cutting  through,  as  of 
the  trunk  of  a  tree,  to  display  its  internal  structure.  A  geological  section 
represents  the  structure  of  the  earth's  crust  on  any  given  line  in  a  vertical 
direction  ;  and  is  either  natural,  as  seen  in  cliffs  and  precipices  ;  artificial, 
as  in  quarries,  tunnels,  and  coal-pits  ;  or  theoretical,  when  constructed  from 
a  number  of  observations  on  the  position  of  the  strata  in  various  adjacent 
localities.  As  the  earth  is  so  vast,  compared  with  any  means  of  representa- 
tion we  have  at  our  command,  and  as  the  thickness  of  the  strata  is  so  small, 
compared  with  the  length  of  most  lines  of  section,  "theoretical  sections" 
are  in  general  mere  indications  of  what  they  are  intended  to  represent,  but 
indications  of  vast  utility  when  read  with  proper  understanding. 

Secular  (Lat.  sceculum,  an  age). — Applied  in  Geology  to  great  natural 
processes,  whose  results  become  appreciable  only  after  the  lapse  of  ages  : 
thus  we  speak  of  the  "  secular  refrigeration"  of  the  globe  from  some  hypo- 
thetical state  of  original  igneous  fluidity  ;  "of  secular  contraction"  of  the 
earth's  mass,  as  resiilting  from  its  gradual  refrigeration,  and  so  on. 

Sediment. — (Lat.  sedere,  to  settle  down). — Matter  settled  down  from  sus- 
pension in  water.  If  the  turbid  muddy  waters  of  a  river  be  allowed  to 
stagnate,  the  mud  will  gradually  fall  to  the  bottom  and  form  sediment. 
Rocks  which  have  been  formed  in  this  manner,  as  shale,  clay,  sandstone, 
&c.,  are  termed  sedimentary  j  that  is,  sedimented  from  mechanical  sus- 
pension in  water.  The  term,  however,  is  generally  applied  to  all  the  stra- 
tified rocks,  whether  produced  exactly  in  this  way,  or  generally  by  the 
operations  of  water. 

Seldchia  (Gr.  selas,  a  flash  of  light). — The  Cartilaginous  order  of  fishes, 
as  the  sharks  and  rays  ;  said  to  be  so  called  from  their  emitting  a  phos- 
phorescent light. — See  tabulations,  "  Animal  Scheme." 

Selenite  (Gr.  selene,  the  moon).— Sulphate  of  lime  or  gypsum,  when  it 
occurs  in  fine  transparent  crystals ;  so  termed  from  its  subdued  lustre  and 
transparency. — See  Gypsum. 

Semi—  (Lat.) — A  frequent  prefix  in  scientific  compounds,  literally  sig- 
nifying "  half,"  but  frequently  implying  merely  defect  or  incompleteness ; 
as  semi-circle,  half  a  circle ;  semi-transparent,  imperfectly  transparent. 
Same  as  the  Greek  hemi—yfhich.  see. 

Semiondtus  (Gr.  semeion,  a  mark  or  device,  and  notes,  the  back). — Liter- 
ally "  stamped-back ; "  a  genus  of  Liassic  fishes  belonging  to  the  Lepi- 
doid  order;  and  so  called  by  Agassiz  in  allusion  to  the  peculiar  character 
of  the  dorsal  scales. 

Semi-Opal.— Literally  "half-opal;"  a  term  applied  to  the  duller  and 
less  pellucid  varieties  of  common  Ojyal,  which  see. 
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Sepals  (Lat.  sepes,  a  fence  or  enclosure). — The  leaf-like  divisions  of  the 
cup  or  cali/x  which  encloses  the  corolla  or  blossom  of  a  flower.  The  im- 
pressions of  sepals  are  not  unfrequent  in  a  fossil  state  ;  those  of  the  petals 
or  divisions  of  the  blossom  are  exceedingly  rare  and  doubtful. 

Sepiadse  (Gr.  sepia,  the  cuttle-fish), — A  well-known  family  of  cephalo- 
podous  molluscs  belonging  to  the  Decapod  division  of  the  Dibranchiate 
order,  and  of  which  the  common  cuttle-fish  {Sepia  officinalis)  has  been  taken 
as  the  type.  The  family  is  characterised  by  an  internal  rudimentary  shell, 
in  the  form  of  a  friable  calcareous  plate,  imbedded  in  the  back  part  of  the 
mantle,  and  from  which  the  jwunce  of  the  chemist  is  derived.  The  family 
includes  several  fossil  forms — Spirulirostraf  Beloptera,  Belemnosis,  &c. — 
tabulations,  "  Animal  Scheme." 
Septdrium,  plural  Septdria  (Lat.  septum,  a  fence  or  division). — Flattened 
nodules  of  calcareous  clay,  ironstone,  or  other  matter,  internally  divided 
into  numerous  angular  compartments  by  reticulating  fissures  which  are  usu- 
ally filled  with  calcareous  spar,  and  show  well  against  the  darker  matrix  of 
the  nodule.  The  reticulating  fissures  or  septa  seem  to  have  arisen  from  the 
shrinkage  of  the  mass  while  in  the  act  of  consolidating,  and  to  have  been 
subsequently  filled  by  infiltration.  Such  argillaceous,  calcareous,  and 
feriniginous  nodules  are  common  in  many  clays  and  marls  ;  are  often 
arranged  in  lines  or  bands  ;  are  always  more  or  less  flattened  ;  generally 
contain  some  central  organic  nucleus  round  which  the  matter  has  aggre- 
gated, such  as  a  leaf,  scale,  coprolite,  or  the  like  ;  and  when  split  up  in  the 
direction  of  the  stratification,  frequently  exhibit  very  ciiriously  marked 
sections  ;  hence  the  names  hettle-stones,  turtle- stones,  Ludi  Helmontii,  and 
the  like.— See  Nodular  Structure, 

Septum,  plural  Septa  (Lat.)— A  partition  or  division.  The  thin  plates 
which  separate  the  chambers  of  the  Nautilus  and  Ammonite  are  termed 
septa;  so  also  the  thin  radiating  divisions  which  give  to  the  pores  of  corals 
their  star-like  or  rayed  appearance. 

Serai  (Lat.) — Late,  the  nightfall ;  the  last  or  uppermost  of  the  fifteen 
series  into  which  Professor  Rogers  subdivides  the  palaeozoic  strata  of  the 
Appalachian  Chain— the  "Nightfall,"  metaphorically  speaking,  of  the 
North  American  palaeozoics,  and  the  equivalents  of  our  upper  or  true  Coal- 
measures.— See  PALiEozoic  Formations. 

Series. — Applied  to  any  number  of  allied  objects  arranged  in  sequence. 
In  Geological  classification,  any  set  of  strata  possessing  some  common 
mineral  or  fossil  characteristic,  as  the  Greensand  series,  Wenlock  series,  &c. 
A  subordinate  gjoup  in  some  great  formation  or  system. 

Serpentine.  —  A  siliceo-magnesian  rock  of  granitic  or  metamorphic 
origin ;  so  called  from  the  resemblance  of  its  variegated  colovirs  to  the 
skin  of  a  serpent.  Common  or  compact  sei'pentine  occurs  in  veins,  dykes, 
or  imbedded  masses  ;  is  usually  dark-coloured  (green,  grey,  red,  or  brown), 
and  often  spotted,  striped,  or  veined  ;  is  rather  soft  and  sectile  ;  has  a 
dull  splintery  fracture  ;  and  feels  greasy.  Though  soft  it  is  susceptible  of 
a  fine  polish,  and  being  easily  cut  and  turned  on  the  lathe,  it  is  fashioned 
into  various  ornamental  articles,  as  that  of  Lizard  Point  in  Cornwall,  and 
Portsoy  in  Banffshire.  Its  average  composition  seems  to  be  44  silica,  43 
magnesia,  and  13  water.  Besides  the  common  serpentine,  also  known  as 
ophite,  mineralogists  distinguish  noble  serpentine,  usually  of  some  shade  of 
green,  translucent,  and  having  a  resinous  lustre  when  polished  ;  marmolite 
or  foliated  serpentine ;  picrolite  or  fibrous  serpentine  ;  and  chrysolite  or 
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asbestiform  serpentine  of  a  fine  oil-green  colour  and  silky  lustre,  but  con- 
sidered by  some  as  a  distinct  mineral. 

Serpnla,  Serpiilidse. — A  family  and  genus  of  annelids  deriving  their 
name  from  the  tortuous  and  twisted  tubes  they  inhabit.  The  animals  of 
this  family  are  fixed  or  sedentary  ;  and  have  elaborate  calcareous  tubes  or 
crusts  for  their  protection.  They  have  feathery  or  arborescent  gills  sur- 
rounding their  heads  ;  hence  the  occasional  term  Cephalobranchiate  An- 
nelidans.  The  shelly  tubes  of  the  Serpulce  occur  on  every  shore,  incrust- 
ing  stones,  rocks,  shells,  drift-wood,,  sea-weeds,  &c.  ;  and  are  readily  dis- 
tinguished by  their  tortuous  and  irregular  forms.  In  tropical  seas  some 
species  live  in  large  colonies,  their  shelly  exuviae  forming  banks  resem- 
bling coral-reefs  in  their  solidity  and  extent. 

Serpulites. — The  general  palseontological  term  for  all  fossil  tortuous 
tubes  and  tube-like  organisms  apparently  allied  to  those  of  the  existing 
Serpulse  ;  and  evidently  the  products  of  tube-forming  Annelids.  They 
occur  in  all  formations  from  the  Silurian  upwards,  and  in  some  of  their 
forms  have  often  been  mistaken  for  the  shells  of  Mollusca.  Whatever  their 
forms,  they  are  always  smooth  within,  have  no  chambers  or  divisions,  and 
exhibit  no  traces  of  muscular  attachment. 

Sertularia  (Lat.  sertum,  a  wreath). — A  genus  of  hydroid  polypes,  so 
called  from  their  cells  being  arranged  on  the  opposite  sides  of  a  fleshy  or 
homy  axis,  this  giving  to  their  stems  a  wreath-like  appearance.  The 
Silurian  graptolites,  though  similarly  disposed,  may  have  no  real  affinity 
either  to  the  serMarice,  jiennatulce,  or  virgidarice,  of  existing  seas. 

Sessile  (Lat.  sedeo,  I  sit). — Applied  to  animals  and  organisms  that  are 
closely  attached  to  other  objects,  and  not  supported  on  a  pedicle,  foot- 
stalk, or  stem.  Thus  the  balanus  or  acorn-shell  is  sessile  when  compared 
with  the  lepas  or  goose-barnacle,  which  is  supported  on  a  fleshy  pedicle  ; 
and  the  eyes  of  some  crustaceans  are  attached  to  the  carapace,  while  those 
of  others  are  surmounted  on  movable  foot-stalks.  Sessile  and  peduncu- 
lated are  thus  opposing  terms. 

Seta,  plural  Setse  (Lat.,  bristle,  bristles).— A  term  frequently  and  vari- 
ously applied  in  Natural  History.  In  Botany,  the  bristle-like  stalk  that 
supports  the  theca  or  seed-case  of  mosses  ;  the  awn  or  beard  of  grasses  ; 
the  glandular  points  of  the  rose,  &c.  In  Zoology,  the  stiff  short  hairs  that 
clothe  many  caterpillars  and  insects ;  the  bristles  that  arm  the  rings  of  the 
earth-worm  and  form  its  points  of  progression  ;  the  stiff  processes  that 
cover  the  limbs  and  mandibles  of  many  crustaceans  ;  and  the  like. 

Setdceoas  (Lat.  seta,  a  bristle).  -^  Covered  or  armed  with  bristles ; 
bristle-like  ;  in  form  and  character  resembling  a  bristle  ;  bristly. 

Setigerous  (Lat.  seta,  bristle,  and  gero,  I  carry). — Literally  "bristle- 
bearing  ;"  applied  to  the  organs  of  plants  and  animals  that  are  covered  or 
armed  with  short  stiff  processes  resembling  bristles. 

Shale  (Ger.  sclmlen,  to  peel  or  shell  off). — Applied  to  all  argillaceous 
strata  that  exhibit  a  laminated  structure,  and  consequently  split  up  more 
or  less  perfectly  in  the  direction  of  their  bedding.  Clay^  for  example,  is 
massive  or  plastic  and  void  of  structure  ;  marl  is  friable  or  crumbly ;  shale 
always  exhibits  some  degree  of  lamination  and  fissility.  As  regards  its 
composition,  there  is  every  variety  of  shale,  and  this  is  usually  de- 
fined as  calcareous,  arenaceous,  bituminous,  and  so  forth,  as  the  case 
may  be. 

Shanklin  Sand.— A  name  occasionally  given  to  the  Lower  Greensand  of 
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the  Chalk  formation,  from  its  being  conspicuously  developed  at  Shanklin, 
in  the  Isle  of  Wight. 

Shell  (Sax.) — Familiarly  and  loosely  applied  to  any  hard  crust  or  cover- 
ing ;  but  in  Zoology  restricted  to  the  hard  calcareous  coverings  of  the 
Mollusca  or  Testacea.  According  to  Brande,  the  mineral  or  hardening 
principle  of  shell  is  carbonate  of  lime  nearly  pure.  The  animal  principle 
in  the  porcellaneous  shells  {e.g.  the  cowries)  is  a  small  quantity  of  soluble 
gelatine :  in  the  mother-of-pearl  or  nacreous  shells  {e.g.  the  pearl-oyster) 
it  is  albuminous.  The  latter,  therefore,  when  steeped  in  dilute  muriatic 
acid,  leave  a  membranous  or  cartilaginous  residue  ;  but  the  former  are 
entirely  soluble. 

Shell-Marl.— Applied  to  all  deposits  of  marl — that  is,  soft  earthy  depo- 
sits of  lime  in  the  bottom  of  fresh- water  lakes  and  other  stagnant  waters — 
in  which  shells  are  present  in  notable  proportion.  In  British  shell-marls 
the  most  abundant  shells  are  paludina,  lymnea,  plano7-his,  and  cyclas  ;  and 
in  less  proportion  ancylus,  unto,  and  the  minute  cases  of  entomostracous 
crustaceans. — See  Marl. 

Shell-Sand. —On  certain  coasts  the  tide-  and  wave-washed  sands  are  in 
a  great  measure  composed  of  the  broken  and  triturated  shells  of  the 
mollusca  common  to  the  locality.  To  such  masses  the  term  shell-sand 
is  usually  applied;  and  where  readily  accessible  it  forms  an  available 
fertiliser. 

Shingle. — Loose  imperfectly-rounded  stones  and  pebbles,  as  distinct 
from  gravel  and  sand.  The  "  shingle  beaches"  which  are  piled  along  cer- 
tain portions  of  our  coasts,  and  the  "shingle  barriers"  which  occur  at  the 
mouths  of  many  rivers,  are  merely  masses  of  rock  debris  in  the  process  of 
attrition  to  gravel  and  sand. 

Sienite,  Sienitic,  more  frequently  and  properly  Syenite,  which  see. 

Sigillaria  (Lat.  sigillum^  a  seal). — An  extensive  gemis  of  Coal-measure 
stems,  characterised  by  their  furrowed  or  channeled  surfaces,  and  named 
in  allusion  to  the  leaf -scars,  which  look  like  so  many  seal  impressions  on 
the  ridges  or  raised  flutings.  In  Sigillaria  the  scars  of  the  leaves  are 
small,  round,  and  much  narrower  than  the  ridges  of  the  stem  ;  while  in 
Favularia,  which  has  also  a  furrowed  stem,  the  scars  are  square,  and 
as  broad  as  the  ridges.  Sigillaria  occurs  in  great  profusion  and  many 
specific  forms  (upwards  of  fifty  species  have  been  named),  and  of  all  sizes, 
from  stems  the  girth  of  the  arm  to  trunks  several  feet  in  diameter,  and 
upwards  of  sixty  feet  in  length.  From  the  flattened  state  of  many  of  the 
trunks,  it  appears  to  have  been  a  tree  of  little  substfince,  and  yet  many  of 
its  characters  forbid  the  supposition  of  its  being  hollow,  like  the  reed  or 
cane.  In  many  instances  it  is  found  growing  in  situ,  and  in  whole  forests ; 
and  in  such  instances  it  is  always  furnished  with  the  dichotomising  or 
forking  roots,  known  as  stigmaria.  Regarding  the  affinities  of  sigillaHa, 
some  would  refer  it  to  the  tree-ferns,  others  to  the  palms,  and  some  again 
to  the  coniferse  ;  but  the  truth  is,  that  while  it  exhibits  characters 
touching  on  several  existing  orders,  there  is  in  reality  no  living  family 
wherewith  to  compare  it.  According  to  M.  Brongniart,  who  has  made  it 
the  subject  of  a  special  memoir  {Archives  du  Museum  d'Histoire  Naturelle, 
1839),  "Sigillaria  constituted  a  peculiar  extinct  family,  belonging  to  the 
gi-eat  division  of  gymnospermous  dicotyledons.  They  were  tall  erect  trees, 
with  a  regular  and  cylindrical  stem,  without  side-branches,  but  dichoto- 
mous  towards  the  summit.     Their  superficial  bark  was  hard  and  diu-able, 
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channeled  longitudinally,  bearing  leaf-scars  that  are  of  a  rounded  form 
above  and  below,  and  angular  at  the  sides,  often  oblong  in  relation  to  the 
stem,  and  having  three  vascular  pits,  one  central  and  small,  and  two 
lateral  of  a  large  size.  The  internal  structure  bears  most  analogy  to  that 
of  the  Cycadeae,  and  the  foliage  consisted  of  long,  linear,  carinated  leaves. 
The  Sigillariae,  therefore,  differ  essentially  from  the  arborescent  crypto- 
gams, which  they  somewhat  approach  in  having  scalariform  vascular 
tissue,  symmetrical  and  regular  leaf-scars,  and  branchless  tininks." 

Silex,  Silica  (Lat.  Gr.  chalis,  a  pebble). — In  chemical  language,  "the 
earth  of  flints."  This  important  substance  (we  abridge  and  modify  from 
Brande)  constitutes  the  characteristic  ingredient  of  a  great  variety  of 
siliceous  minerals ;  among  which  rock-crystal,  quartz,  chalcedony,  and 
iiint,  may  be  considered  as  silex  nearly  pure.  It  also  predominates  in 
many  of  the  rocky  masses  which  constitute  the  crust  of  our  globe,  such  as 
g'ranite,  quartz  rock,  and  the  numerous  varieties  of  sandstone.  Although 
silica  has  none  of  the  ordinary  or  more  obvious  acid  properties,  yet  as  it 
combines  in  definite  proportion  with  many  salifiable  bases,  and  expels 
carbonic  acid  when  fused  with  the  carbonated  alkalies,  it  is  very  commonly 
termed  Silicic  acid,  and  its  various  compounds  have  been  denominated 
Silicates.  When  pure  and  colourless  rock-crystal  is  heated  red  hot,  and 
quenched  in  water,  it  becomes  opaque  and  friable  ;  and  if  in  this  state  it 
be  reduced  to  powder,  it  presents  one  form  of  pure  silica.  If  in  this  state 
(in  which  it  is  perfectly  insoluble  in  water)  it  be  fused  with  three  parts  of 
carbonate  of  potash,  it  forms  a  glass  which  is  soluble  in  water,  and  from 
this  solution  (formerly  called  liquor  of  fiinls)  the  concentrated  acids  throw 
down  the  silica  in  the  form  of  a  gelatinous  hydrate  ;  but  if  the  solution  be 
diluted,  and  the  acid  gradually  added,  the  alkali  may  be  perfectly  neutral- 
ised without  any  deposition  of  silica,  which,  therefore,  is  thus  exhibited 
in  a  very  soluble  state  :  when,  however,  the  solution  is  evaporated  to  dry- 
ness, the  silica  remains  in  a  state  as  insoluble  as  before.  This  solubility  of 
hydrated  silica,  whilst  when  dry  it  is  perfectly  insoluble,  may  sei-ve  to 
explain  the  occasional  occurrence  of  silica  in  mineral  waters,  and  its  depo- 
sition in  various  chalcedonic  incrustations.  But  silica  presents  another 
very  remarkable  character ;  which  is,  if  we  reverse  the  above  pro- 
portions, and  fuse  together  a  mixture  of  one  part  of  carbonate  of  potash 
and  three  of  powdered  rock-crystal  or  calcined  flint,  we  then  obtain  a 
transparent  and  fusible  compound  which  is  insoluble  in  water,  and  which 
in  fact  is  gla><s. — See  Glass. 

Siliceous  (Lat.  silex,  flint). — All  rocks  having  a  flinty  texture,  or  into 
whose  composition  silica  enters  as  a  notable  ingredient,  are  said  to  be 
siliceous.  Rock-crystal  and  quartz  are  the  piu'est  states  in  which  silex 
occurs  in  nature  ;  common  flint  is  an  impure  variety ;  and  chert  and  horn- 
stone  are  still  more  impure  admixtures. 

Siliceous-sinter  {see  Sinter). — A  siliceous  incrustation  or  deposit  from 
springs  holding  silica  in  solution,  like  the  Geysers  of  Iceland.  It  has  often 
a  mammillary  surface,  and  exhibits  internally  numerous  successive  lines  or 
layers  of  deposit. 

Silicified(Lat.  silex,  flint,  and/o,  I  am  made). — Converted  into  flinty  or 
siliceous  matter ;  petrified  by  the  infiltration  of  silica  in  a  state  of  solu- 
tion, as  the  silicified  stems  from  Antigua,  the  desert  of  Cairo,  and  Van- 
Diemen's  Land. — Silicification  is  a  common  process  in  the  neighbourhood  of 
hot  springs,  which  generally  hold  a  notable  proportion  of  silica  in  solution 
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— e.g.  the  Geysers  of  Iceland,  and  the  hot  springs  of  the  Azores  and  of 
Tongariro  in  New  Zealand. 

ffilt. — This  term  is  properly  applied  to  the  fine  impalpable  mud  which 
collects  in  lakes  and  sestuaries,  but  is  generally  used  to  designate  all  calm 
and  gradual  deposits  of  mud,  clay,  or  sand;  hence  we  speak  of  "marine 
>ilt,"  "tidal  silt,"  and  of  harbours  being  partially  filled  or  silted  up  with 
tidal  debris. 

Silurian  System.— The  name  originally  given  by  Sir  Roderick  Murchison 
(and  now  adopted  by  all  geologists)  to  that  vast  suite  of  fossiliferous  strata 
which  lies  between  the  Non-fossiliferous  Slaty-schists  beneath  and  the  Old 
Ked  Sandstone  above,  from  the  fact  of  their  being  well  developed,  and 
first  worked  out  by  him,  in  the  district  between  England  and  Wales 
anciently  inhabited  by  the  Silures  under  their  chief  Caradacus  or  Caradoc. 
In  the  typical  region  of  Shropshire,  &c.,  the  system  consists  of  the  following 
members : — 

Upper  Silurian. 

i Finely  laminated  reddish  and  greenish  sandstones,   locally 
known  as  "  Tilestones."   (In  part,  base  of  Devonian  System). 
Micaceous  grey  sandstone  in  beds  of  varying  thickness. 
Argillaceous  limestone  (Aymestry  limestone). 
Shale  with  concretions  of  limestone  (Lower  Ludlow). 

(Concretionary  limestone  (Wenlock  limestone). 
Argillaceous  shale  in  thick  beds  (Wenlock  shale). 
Shelly  limestone  and  sandstone  (Woolhope  and  May  hill). 
Gritty  sandstones  and  shales  (Upper  Llandovery). 

Lower  Silurian. 

Grits  and  sandy  shales  (Lower  Llandovery). 

Thick-bedded  whitish  freestone  (Caradoc  sandstone). 

Dark  calcareous  flags  and  slates  (Bala  beds). 

Slaty  flags  and  bands  of  limestone  (Llandeilo  and  Lingula  flags). 

Gritty  flags  and  slates  (Longmynd  or  "  Bottom  Rocks  "). 


Llandeilo 
Series, 


In  other  regions  the  natvire  of  the  rocks  may  differ  from  the  above  ;  but 
in  all— whether  Scotland,  Scandinavia,  Bohemia,  Russia,  or  North  America 
— the  same  facies  of  Life  prevails,  and  the  Silurian  as  a  System  is  distinc- 
tively characterised  by  its  graptolites  ;  its  corals,  heliolites,  favosites,  &c. ; 
its  echinoderms,  actiiiioa'^imtes,  ajstidece,  &c.  ;  its  brachiopods,  lingulce, 
terehratidce,  and  orihidce  ;  its  chambered  shells,  lituites  and  Maclurea  j  its 
serjmlites  and  coruulites ;  its  Crustacea,  calymene,  asaphus,  trimicleus,  and 
other  trilobites,  most  of  which  are  never  found  beyond  the  limits  of 
Silurian  strata.  Its  fauna  is  eminently  marine,  and  exhibits  most  of  the 
great  forms  of  invertebrate  life  ;  but  as  yet  few  Jishes  have  been  detected, 
and  these  chiefly  in  the  uppermost  beds  of  the  system.  Its  flora  is  still 
impei-fectly  known  —  scattered  and  fragmentary  sea-weeds,  indistinct 
stems  of  aquatic  plants,  and  a  few  pinnules  and  spore-cases  of  lycopodace- 
ous,  and  twigs  of  lepidodendroid  land-plants,  being  all  that  has  yet  been 
discovered  in  strata  unmistakably  Silurian. 

Silver.  —  An  early  and  well-known  metal  of  a  peculiar  white  colour 
(silver- white),  brilliant  lustre,  malleable,  ductile,  and  soft  when  pure.  Its 
specific  gra\dty  is  from  10.5  to  11 ;  it  melts  at  about  1000°  Fahr.  ;  it  is  not 
altered  by  air  or  moisture,  but  is  readily  tarnished  or  blackened  by  sul- 
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phuretted  hydrogen.  It  occ\irs  native  in  the  older  rocks,  in  threads  and 
strings,  in  arborescent,  moss-like  aggregates,  and  in  plates  and  nuggets 
often  of  considerable  magnitude.  In  its  native  state  it  often  occurs  as  an 
alloy  with  gold,  platina,  copper,  or  arsenic — more  frequently  perhaps  with 
platina  than  with  any  other  metal.  It  is  also  largely  obtained  from  ores, 
generally  as  a  sulphuret,  and  often  in  intimate  union  with  ores  of  lead, 
antimony,  bismuth,  &c. — so  that  the  ores  yielding  silver  are,  strictly 
speaking,  ores  of  other  metals.  These  ores  are  found  chiefly  in  the  pri- 
mary and  transition  strata ;  though  argentiferous  lead  ores  occur  abun- 
dantly in  secondary  strata. 

Sinter  (Ger.  sirdern,  to  drop). — Compact  incrustations  from  siliceous  or 
calcareous  springs  are  known  as  siliceous- sinter  and  calc-sinter.  The 
term  is  used  in  contradistinction  to  tuff  or  tufa,  which  is  open  and  porous, 
and  wants  the  hard  ringing  sound  of  sinter  when  struck  by  the  hammer. 

Siphuncle  (dim.  of  sijihon,  a  tube). — Any  small  tube  or  tubular  passage  ; 
usually  applied  to  the  tube-like  perforation  which  passes  through  the 
septa  and  chambers  of  such  shells  as  the  nautilus,  ammonite,  and 
ceratite. 

Sivdlic  or  Sewalick  Hills. — A  range  of  minor  mountains  skirting  the 
southern  base  of  the  Himalayas,  and  celebrated  in  geology  chiefly  through 
the  discoveries  of  Dr  Falconer  and  Colonel  Sir  Proby  Cautley.  ''It  has 
proved,"  says  the  former,  "more  abundant  in  genera  and  species  than  any 
other  region  yet  explored.  Asa  general  expression  of  the  leading  features, 
it  may  be  stated  that  it  appears  to  have  been  composed  of  representative 
forms  of  all  ages,  from  the  oldest  of  the  tertiary  period  down  to  the 
modern,  and  of  all  the  geographical  divisions  of  the  Old  Continent  grouped 
together  into  one  comprehensive  Fauna  in  India." 

Sivatherium  {Siva,  an  Indian  goddess,  and  therion,  beast). — The  generic 
term  applied  by  Dr  Falconer  to  the  skull  and  bones  of  a  gigantic  mammal 
found  in  the  Sivalic  tertiaries,  and  forming,  as  it  were,  a  link  between  the 
ruminants  and  large  pachyderms.  "  It  was  larger  than  a  rhinoceros,  had 
four  horns,  and  was  furnished  with  a  proboscis ;  thus  combining  the  horns 
of  a  ruminant  with  the  characters  of  a  pachyderm.  When  living  it  must 
have  resembled  an  immense  antelope  or  gnu,  with  a  short  and  thick  head, 
and  an  elevated  cranium  crested  with  two  pairs  of  horns— the  front  pair 
being  small  and  the  hinder  large,  and  set  quite  behind,  as  in  the  Aurochs. 
With  the  face  and  figure  of  the  rhinoceros,  it  had  small  lateral  eyes,  great 
lips,  and  a  nasal  proboscis." — See  Fauna  Antiqua  Sivalensis,  by  Falconer 
and  Cautley. 

Sk6rodite  (Gr.  shorodon,  garlic). — A  hydrous  arseniate  of  iron,  of  a  leek- 
green  colour,  inclining  to  brown;  and  supposed  to  be  a  secondarj^  pro- 
duction from  the  decomposition  of  ores  containing  arsenic  and  iron.  It 
fuses  before  the  blowpipe,  giving  out  a  strong  smell  of  garlic ;  whence  the 
name. 

Slate  (Sax.) — Any  thin  plate  of  rock ;  any  rock  that  can  be  split  {schlittsen) 
into  thin  laminae  or  plates,  like  roofing-slate.  This  term  is  now  generally, 
and  should  be,  restricted  to  argillaceous  rocks,  like  common  roofing-slate, 
whose  lamination  is  not  produced  by  bedding,  but  is  due  to  a  metamorph- 
ism  called  cleavage,  which  often  traverses  the  rock  at  right  angles  to  the 
lines  of  stratification.  Foliated  rocks,  like  gneiss  and  mica-schist,  are 
termed  schists,  not  slates ;  and  thinly-bedded  sandstones  are  flagstones  and 
tilestones.—See  Clay-Slate  and  Cleavage. 
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Slate-spar. — A  variety  of  calcareous  spar ;  so  called  from  its  occurring 
in  thin  slaty  lamelltc,  often  with  a  shining  white  peaz'ly  lustre,  and  greasy 
feel.— See  Calc-Spar. 

Slaty. — Resembling  slate  ;  having  the  cleavable  or  fissile  structure  of 
clay-slate.  Somewhat  loosely  applied  to  all  hard  thinly-laminated  rocks  ; 
as  "slate-clay"  or  slaty  clay,  a  hard  fissile  shale;  "slate-coal"  or  slaty 
coal,  a  hard  laminated  variety  of  bituminous  coal. 

Slide. — A  miner's  term  for  a  minor  slip  or  dislocation  of  the  strata,  the 
fissure  being  usually  filled  with  fine  unctuous  clay,  which  makes  the  one 
side  appear  to  slip  or  slide  away  from  the  other. 

Slikensides. — In  Mining,  the  smooth  striated  surface  of  a  fault  or  fissure 
apparently  produced  by  convulsive  friction,  and  subsequently  coated  with 
a  siliceous  or  calcareous  glaze  by  the  passage  of  water  or  heated  vapours. 
Also  provincially  applied  to  an  ore  of  galena  occurring  in  Derbyshire. 

Slip. — A  familiar  term  for  a  fault  or  dislocation,  as  if  the  one  portion  of 
strata  had  slipped  or  slid  away  from  the  other.— See  Fault. 

Smerdis  (Gr.) — A  genus  of  ctenoid  fishes  often  occurring  in  shoals  in  the 
tertiary  marls  of  Aix  in  Provence.  They  are  of  small  size — rarely  exceed- 
ing three  or  four  inches  in  length — and  the  species  are  generally  charac- 
terised by  their  dorsal  fins  and  widely-forked  tails. 

Soapstone.  —A  soft  sectile  variety  of  steatite ;  so  called  from  its  soapy 
or  saponaceous  feel  when  rubbed  between  the  fingers — a  characteristic 
possessed  by  most  magnesian  minerals. — See  Steatite. 

Soda. — The  oxide  or  rather  protoxide  of  sodium  ;  one  of  the  alkalies, 
obtained  from  the  ashes  of  marine  plants,  and  largely  and  inexhaustibly 
from  sea-salt.  Several  of  its  compounds  are  well-known  constituents  of 
the  earth's  crust;  as  the  muriate  {common  or  rock-salt)',  the  carbonate 
{natron) ;  the  nitrate  {niiratine)  ;  the  sulphate  {Glauber  s  salt) ;  the  borate 
{borax),  &c.  Its  compounds  also  occur  as  notable  ingredients  in  many 
rocks  and  minerals  ;  e.g.  the  felspars  and  zeolites. 

Sodium.  — The  metallic  basis  of  soda,  discovered  by  Davy  in  1809.  Sodium 
has  a  bright  lustre,  and  a  white  silvery  colour,  with  a  tinge  of  red.  It  is 
soft  and  readily  moulded  at  60°,  melts  at  194°,  and  rises  in  vapour  at  a  red 
heat.  It  is  lighter  than  water,  its  specific  gravity  being  only  0.972.  It  is 
rapidly  oxidised  on  exposure  to  the  air,  and  on  being  thrown  into  water 
floats  about  upon  the  surface  and  quickly  disappears — being  converted  into 
soda,  which  is  dissolved  in  the  water.  Its  afiinity  for  oxygen  prevents  its 
occurrence  in  nature  as  sodium  ;  but  the  compounds  of  soda  are  suflBciently 
abundant^forming  rock-masses  in  the  solid  crust,  occurring  in  the  ocean 
and  other  saline  waters,  entering  into  the  composition  of  many  rocks  and 
minerals,  being  present  in  all  marine  and  many  land  plants,  and  appearing 
likewise  in  the  structure  of  the  higher  animals,  which  all  instinctively 
swallow  large  quantities  of  its  chloride. — See  Soda. 

Soil  (Lat.  solitm). — The  usual  term  for  that  superficial  earthy  covering 
of  our  planet,  in  which  plants  grow  and  flourish,  and  which  we  cultivate, 
for  their  artificial  growth,  in  our  fields  and  gardens.  It  is  an  intimate 
admixture  of  disintegrated  rock-matter  (clay,  sand,  &c.)  with  decomposed 
vegetable  and  animal  substances ;  and  is  readily  distinguishable  by  its 
dark  loamy  colour  from  the  inorganic  "  subsoil "  of  clay,  sand,  or  gi'avel 
that  lies  beneath.  Agriculturists  distinguish  soils  partly  by  their  prevail- 
ing constituents,  as  loamy,  sandy,  clayey,  &c.  ;  and  partly  by  their  fitness 
for  the  growth  of  certain  crops,  as  titrni/p  soils,  clover  soils,  and  the  like. 

333 


SOL  —  SPH 

Solenliofeil,  near  Aichstadt  in  Germany,  a  locality  celebrated  for  its  fine 
lithographic  slate,  which  has  yielded  to  the  palaeontologist  many  of  the 
rarest  and  most  perfect  specimens  of  reptiles  and  mammals  peculiar  to  the 
upper  Oolites. 

Solenites  (Gr.  solen,  a  tube  or  pipe). — A  genus  of  oolite  stems  or  leaves, 
so  called  from  their  fistular  or  tubular  nature.  They  occur  in  matted 
masses,  are  narrow,  regularly  striated,  taper-pointed,  and  not  imlike,  in 
general  aspect,  the  leaves  of  the  common  quill-wort,  isoetes  lacustris. 

Solfatara  (Ital.  solfo,  sulphur). — A  volcanic  fissure  or  other  orifice  from 
which  sulphureous  vapours,  hot  mud,  and  steam  are  emitted.  Akin  to 
the  fumaroles,  hornitos,  and  salses  that  occiu*  in  most  volcanic  areas.  —See 
Volcanoes. 

Spar  (Ger.  spath). — A  mineralogical  term  applied  to  those  crystals  or 
minerals  which  break  up  into  rhombs,  cubes,  plates,  prisms,  &c.,  with 
smooth  cleavage  faces.  Hence  we  have  calc-spar,  felspar,  brown-spar, 
Iceland-spar,  and  the  like.  The  term  is  often  xised  as  synonymous  with 
crystal,  as  "  sparry -cavities,"  "sparry-fissures,"  &c.,  meaning  thereby  that 
the  cavities  and  fissures  are  studded  with  crystals. 

Spatangidse.  — A  tribe  of  fossil  echinites  or  sea-urchins  peculiar  to  the 
Chalk  and  Greensand,  and  distinguished  by  the  following  characters : — 
Case  oblong  or  heart-shaped ;  mouth  elongated  traversely  and  destitute 
of  proper  jaws,  sitiiated  in  front  of  the  centre  of  the  base  and  near  the 
anterior  border  of  the  periphery ;  ^ventral  oiitlet  towards  the  posterior 
margin ;  tubercles  and  spines  all  very  small.  The  tribe  has  been  sub- 
divided into  spatangns  proper  (in  which  the  ambulacra  are  petaloid,  the 
external  row  of  pores  slightly  elongated,  and  the  inner  rows  round), 
ananchyies,  micraster,  and  holaster,  which  see. 

Spathic  (Lat.  spatha,  a  blade).  —  Applied  in  Mineralogy  to  minerals 
having  an  even-lamellar  or  flatly-foliated  structure. 

Spdthose  (Gr.  spatM,  a  flower- sheath). — Occurring  in  broad  plates  or 
lamellae,  foliated  in  texture,  as  some  varieties  of  gypsum,  and  other  cal- 
careous minerals. 

Specular  (Lat.  speculum,  a  mirror). — Having  a  smooth  brilliant  surface 
that  reflects  light  more  or  less  perfectly  ;  hence  "specular  iron  ore,"  and 
the  like. 

Speeton  Clay. — A  deposit  frequently  alluded  to  by  English  geologists. 
It  occurs  at  Speeton,  near  Scarborough  in  Yorkshire,  and  appears  by  its 
fossils  to  represent  the  Lower  Greensand  of  the  south  of  England,  bvit  is 
exceptional  in  its  appearance,  as  it  consists  of  a  dark-blue  laminated  bed, 
with  nodules  of  clay  ironstone. 

Sphsereda  (Gr.  sphaira,  a  sphere  or  globe). — The  name  given  to  certain 
vegetable  organisms  from  the  Oolite,  consisting  of  a  striated  stem,  bear- 
ing numerous  branchlets,  each  of  which  is  terminated  by  a  globular  berry- 
like body — hence  the  name. 

Sphaerodus  (Gr.  sp>haira,  a  sphere,  and  odmis,  tooth). — Literally  "globe- 
tooth  ; "  a  genus  of  oolitic  fishes  belonging  to  the  Pycnodont  family,  and 
so  called  from  the  globular  shape  of  their  teeth. 

Sphseroid  or  Spheroid  (Gr.  spliaira,  a  sphere). — A  figure  having  a  shape 
nearly  resembling  that  of  a  perfect  sphere  or  globe.  The  earth  being 
flattened  at  either  pole  to  the  extent  of  some  thirteen  miles,  is  not  a  per- 
fect spliere,  but  an  oblate  spheroid. — Spheroidal,  having  the  outline  or 
figure  of  a  spheroid  ;  globular. 
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Spliseroslderite  (Gr.  sphaira,  a  globe,  and  sideros,  iron). — A  mineralogi- 
cal  term  applied  to  the  botryoidal  or  reniform  concretions  of  siderite,  or 
sparry  carbonate  of  iron,  in  allusion  to  their  rounded  forms.  The  "Kid- 
ney iron  ore"  of  the  miner. — See  Siderite. 

Sphsenilites  (Gr.  sphaira,  sphere,  and  llihos,  stone). — A  genus  of  thick 
sub-conical  chalk  shells,  externally  striated,  and  furnished  with  a  concen- 
trically arranged  opercular-looking  upper  valve.  They  belong  to  the 
HlppurUe  family,  from  which  genus  they  differ  in  having  only  one  internal 
longitudinal  ridge,  and  in  having  the  external  surface  roughened  by  irre- 
larly  raised  sheathing-plates  of  successive  growths. — Same  as  Radio- 
[TES,  which  see. 

Sphenacdnthus  (Gr.  sphoi,  a  wedge,  and  acanlha,  a  thorn  or  spine). — 
provisional  genus  of  ichthyodorulites  or  fin-spine  belonging  to  some 
iknown  cestraciont  of  the  lower  coal-measure  period.  Occur  abundantly 
Scotland. 

Sphenophyllum  (Gr.  sphen,  sphenos,  a  wedge,  and  phylloii,  leaf). — The 

ytulana  of  Sternberg ;  a  genus  of  coal-measure  plants  having  verticillate 

)r  whorled)  wedge-shaped  leaves— the  leaves  dilating  at  the  apex,  and 

ing  furnished  with  dichotomous  veins.     From  these  characteristics,  Dr 

Dudley  "has  scarcely  any  doubt  that  Sphenophyllum  was  one  of  those 

jlants  which  in  the  ancient  world  represented  the  Pine  tribe  of  modern 

Floras."     M.  Brongniart,  on  the  other  hand,  regards  them  as  herbaceous 

plants  related  to  the  Marsiliacese  or  Pepper-worts. 

Spheuopteris  (Gr.  sphen,  a  wedge,  and  pteris,  fern). — A  genus  of  fossil 
ferns,  so  named  from  the  prevailing  form  of  the  leaflets ;  occurring  pro- 
fusely in  the  Carboniferous  system,  less  abundantly  in  the  New  Red  Sand- 
stone and  Oolite,  and  dying  out  in  the  Greensand.     The  genus  is  charac- 
jrised  by  its  twice  or  thrice  pinnated  leaves  ;  leaflets  contracted  at  the 
30,  not  adherent  to  the  rachis,  lobed  ;  lower  lobes  largest,  diverging  and 
)mewhat  palmate  ;  veins  one  or  more  strongly  marked  in  each  leaflet. 
Spiculum,  plural  Spicula  (Lat.)— Literally,  a  point  or  sting;  in  Zoology 
le  term  is  usually  applied  to  those  minute  needle-shaped  siliceous  or 
Icareous  particles  which  are  imbedded  in  the  fibrous  mass  of  sponges, 
jcent  and  fossil. 

Spider. — Remains  of  the  spider  order  (Arachnida)  have  been  found  in 

e  lower  Oolites  ;  and  circumstances  render  it  probable  that  they  existed 

early  as  the  Carboniferous  era. 

Spiuiferites  (Lat  spina,  a  spine,  and /ero,  I  bear). — A  term  employed  by 

>r  Mantell  to  designate  those  minute  spherical  bodies  beset  with  spines, 

rhich  occiu"  in  the  chalk  and  flint,  and  which  were  at  one  time  regarded  as 

"identical  with  the  microscopic  xanthidia  of  Ehrenberg.    "  The  real  nature 

of  these  fossils,"  says  the  author  of  the  term,  "  must  be  regarded  as  still 

undetermined.      Their  prevalence  in  the  chalk-flints,  whose  forms  are 

derived  from  zoophytes,  seems  to  countenance  the  supposition  that  the 

Spiuiferites  are  the  gemmules  or  early  state  of  animals  of  this  family  ;  but 

I  have  never  detected  any  organic  connection  between  them  and  the  Pori- 

fera  with  which  they  are  associated." 

Spirifer  (Lat.  spira,  a  spire  or  coil,  and  fero,  I  bear). — A  genus  of  bra- 
chiopods  whose  broad-hinged  deeplj''- striated  bivalves  occur  abundantly  in 
Silurian,  Devonian,  and  Carboniferous  strata.  The  Spirifers  occur  in 
many  specific  forms,  and  are  so  termed  from  the  spiral  calcareous  processes 
which  in  the  living  state  supported  the  ciliated  hrachia  or  arms.     These 
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processes  being  internal,  are  only  observable  by  carefully  laying  open  finely- 
preserved  specimens. 

Spirolina,  Spirolinite  (Lat,  spira,  a  coil  or  spire).— A  genus  of  minute 
many-chambered  foraminiferous  organisms  occurring  in  the  chalk  ;  and  so 
termed  from  the  spiral  or  whorl-like  termination  of  their  crosier-like  forms. 

Splint  or  Splent  Coal.— A  Scotch  term  for  a  hard  laminated  variety  of 
bituminous  coal,  intermediate  in  texture  between  cannel  and  common  pit- 
coal.  The  name  is  derived  from  its  splitting  (or  splenting)  up  in  large  flaggy 
or  board-like  laminae. 

Spongites. — This  term,  says  Mantell,  is  applied  generically  to  those 
fossils  which  appear  to  be  identical  in  structure  with,  the  ordinary  marine 
sponges  that  consist  of  a  fibro-reticulated  porous  mass,  destitute  of  regular 
tubes  or  canals  :  the  form  exceedingly  various. 

Spore,  Sp6riile  (Gr.  spora,  seed).— The  reproductive  germ  of  crypto- 
gamic  plants,  as  the  ferns  and  clubmosses.  Such  spora  are  often  found 
attached  to  their  fronds,  as  in  the  Devonian  Cyclopteris  Hibernica  ;  or  in 
drifted  masses,  as  in  the  Coal-measures ;  and  even  (according  to  Dr 
Hooker)  as  early  as  the  Ludlow  rocks  of  the  Upper  Silurian  era. 

Sqnaloid  [sqnalus,  shark,  and  eidos,  like).^ — Shark-like  ;  resembling, 
appertaining  to,  or  having  something  in  common  with,  the  shark  family. 

Squamose  (Lat.  squama,  a  scale). — Scaly  ;  covered  with  scales  ;  having  a 
scale-like  aspect,  structure,  or  arrangement. 

Staaren-stein  (Ger.) — Literally  "  star- stone ;  "  the  popular  German 
designation  of  Psarolites  or  silicified  fern-stems,  in  allusion  to  the  star-like 
markings  produced  by  sections  of  tbe  vessels  that  compose  their  tissues. — 
See  Psarolites. 

Stalactite  (Gr.  stalasso,  I  drop). — Applied  to  those  icicle-like  incrustations 
of  lime,  chalcedony,  &c.,  which  often  fret  the  roofs  of  caverns  and  fissures, 
and  which  arise  from  the  dropping  of  water  holding  these  rock-matters  in 
solution. 

Stalagmite  (Gr.  stalagma,  a  drop). — The  same  mineral  matter  as  stalac- 
tite, but  applied  to  the  incrustation  that  covers  the  floor  of  the  cavern. 
The  stalactites  and  stalagmites  frequently  meet  each  other,  and  form 
pillarlike  masses  in  limestone  caverns ;  and  occasionally  a  linear  fissure 
in  the  roof,  by  the  direction  it  gives  to  the  dropping  of  the  lapidifying 
water,  forms  a  perfectly  transparent  curtain  or  partition  of  purest  ala- 
baster. 

Stanniferous  (Lat.  stannum,  tin). — Yielding  or  containing  tin ;  applied 
to  veins,  rocks,  and  superficial  deposits  containing  the  ores  of  tin  ;  hence 
we  have  "stanniferous  gravels,"  as  well  as  "stanniferous  vein-stones." 

Steatite  (Gr.  stear,  fat). — A  soft  magnesian  or  talcose  mineral  having  a 
smooth,  soapy,  or  greasy  feel ;  hence  the  name.  It  is  a  mere  massive  talc 
or  talc-stone,  occurring  in  subordinate  beds  in  serpentine  and  chlorite- 
schist;  usually  of  a  greyish  or  yellowish-green  colour;  having  a  fibro- 
laminated  texture  ;  soft  and  easily  sectile.  Soapstone,  potstoiie,  and  other 
talcose  rocks  (silicates  of  magnesia),  are  mere  varieties. 

Stegodon  (Gr.  stege,  roof,  and  odous,  tooth). — One  of  the  sub-genera  into 
which  Dr  Falconer  divides  the  Elephants,  fossil  and  existing.  The  term 
has  reference  to  the  gable-end  form  presented  by  a  section  of  their  molars 
taken  longitudinally  through  the  ridges  of  the  crowns.  "  The  Stegodons  " 
(l)v  YaXconQY  in  Geological  Journal,  vol.  xiii.)  "constitute  the  intermedi- 
ate group  of  the  Proboscidea,  from  which  the  other  species  diverge,  through 
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their  dental  characters,  on  the  one  side  into  the  Mastodons,  and  on  the 
other  into  the  typical  Elephants." 

Stellated  (Lat.  steLla,  a  star).— Star-like ;  having  the  fibres,  crystals,  or 
other  members,  diverging  in  all  directions  from  a  common  centre. 

Steneosaiirus  (Gr.  stenos,  narrow,  and  sauros,  lizard). — A  genus  of  Cro- 
codilians  found  in  the  Chalk  and  Greensand,  and  characterised  by  their 
long,  narrow,  beak-like  muzzles  ;  whence  the  name.  They  are  closely 
allied  to  Teleosaurus,  but  differ  in  the  nasal  orifices  (which  are  situated 
at  the  extreme  tip  of  the  muzzle)  being  semi-circular  instead  of  widely- 
circular. 

Steppes. — A  Tartar  term,  adopted  by  Geographers  for  those  extensive 
flats  or  plains  which  occupy  so  large  a  portion  of  Northern  Asia  and 
Siberia.  They  are  generally  covered  with  long  rough  grass,  are  but  par- 
tially wooded,  and  consist  of  alluvial  deposits  (sand,  gravel,  black-earth, 
bog-earth,  &c.),  all  of  comparatively  recent  formation. 

Sternbergia  (after  Sternberg).  —An  assemblage  of  singular  stems  occur- 
ring in  the  sandstones  of  the  Coal-measures,  and  presenting  the  appear- 
ance of  a  vast  number  of  plates,  or  short  joints  held  together  by  a  central 
axis.  Some  of  them  are  striated  longitudinally,  others  not ;  and  many  are 
evidently  the  detached  central  piths  of  other  plants,  and  not  independent 
stems. 

Sternum  (Lat. )  —The  breast-bone ;  whose  form  in  most  vertebrate 
families  is  a  good  anatomical  criterion. — Sternal,  of  or  belonging  to  the 
breast.— Sterno-costal,  belonging  to  the  region  of  the  ribs  attached  to  the 
sternum, 

Stigmdria  (Lat.  stigma,  a  dot  or  puncture). — An  extensive  assemblage 
of  root-stems,  characteristic  of  and  peculiar  to  the  Carboniferous  system, 
and  so  named  from  their  regularly  pitted  or  dotted  surfaces— each  punc- 
ture or  areola  representing  the  attachment  of  a  long,  slender,  succulent 
radicle.  For  a  long  time  the  true  nature  of  stigmaria  was  unknown,  and 
as  there  is  nothing  analogous  in  existing  nature,  the  earlier  observers 
busied  themselves  with  ingenious  speculations,  which,  ended  only  in  a 
name  ;  hence  the  numerous  designa,tions—ficoidites,  variolaria,  phytolithus, 
lithophyllum,  &c. — by  which  the  organism  has  been  successively  known. 
Stigmaria  is  now  ascertained  to  be  the  root  of  sigillaria,  lejyidodendron,  &c., 
and  usually  occurs  in  the  shale  or  ancient  mud  in  which  it  grew,  as  an 
underground  stem  less  or  more  cylindrical,  generally  compressed,  studded 
with  circular  pittings  or  areolae  arranged  in  spiral  order  round  the  stem  ; 
these  areolcB  often  denuded,  but  frequently  having  the  long  succulent  tubu- 
lar radicles  attached.  In  most  instances  the  main  roots  have  central  or 
sub-centrical  piths,  or  woody  axes,  and  where  the  matrix  is  sufficiently  pre- 
servative, a  thick  finely-corrugated  bark  makes  its  appearance — though 
generally  converted  into  a  film  of  coal.  When  found  in  attachment  with 
the  sigiUaria  trunk,  four  or  more  main  roots  strike  down  into  the  soil, 
these  speedily  bifurcate  and  spread  out  horizontally,  bifurcating  again  and 
again,  till  they  terminate  at  a  distance  (often  of  twenty-five  feet)  in  an 
obtuse-growing  point.  Where  the  underground  root  and  aerial  stem  meet, 
the  peculiar  markings  both  of  stigmaria  and  sigillaria  are  usually  indistinct, 
and  it  is  not  till  beyond  the  first  bifurcation  that  the  regular  areolae  and 
their  attached  radicles  make  their  appearance.  As  there  are  several 
species  of  sigillaria  and  lepidodendron,  so  we  are  presented  with  several 
stigmaria— the  specific  distinctions  consisting  chiefly  in  the  forms  of  the 

337  T 


STI  —  STE 

areolae  and  the  attaclied  radicles.  In  some  the  areolae  are  distinctly  stel- 
late or  star-shaped  ;  in  others  they  are  so  elevated  as  to  become  tubercular 
(hence  Brongniart's  term  mammillaria) ;  and  in  all  there  is  a  central  speck 
which  passes  inwards  and  connects  the  succulent  radicle  with  the  central 
■woody  axis. 

Stilbite  (Gr.  stilU,  lustre). — A  mineral  of  the  Zeolite  family  occurring  in 
fissures  or  druses  of  granite  and  primary  rocks,  but  most  frequently  in 
traps  and  amygdaloids.  Occurs  in  broad  pyramidal  crystals,  often  in  fas- 
cicular or  diverging  groups  ;  also  massive,  in  radiating  broad  columnar 
aggregates  ;  or  macled.  Has  a  vitreous  lustre  ;  is  colourless,  or  more  fre- 
quently white,  red,  grey,  yellow,  and  brown.  Consists  of  silica  55.07  ; 
alumina  16.58  ;  lime  7.58  ;  soda  1.30  ;  and  water  19.30. 

Stinkstone  (Ger.  stinkstein). — A  name  given  to  fetid  limestones— that  is, 
those  which,  on  being  struck  or  rubbed,  emit  an  odour  of  sulphuretted 
hydrogen.  They  are  usually  of  a  dark  colour,  and  are  often  less  or  more 
bituminous.     Known  also  as  Sioinestone. 

Stiper  Stones. — A  celebrated  ridge  in  Shropshire,  whose  stony  masses, 
says  Murchison,  "appear  to  the  artist  like  insulated  Cyclopean  ruins  jut- 
ting out  upon  a  lofty  moorland,  at  heights  varying  from  1500  to  1600  feet 
above  the  sea."  They  are  fragments  of  a  thick  band  of  siliceous  sandstones, 
which,  though  in  parts  veined,  altered,  and  fractured,  and  occasionally 
passing  into  crystalline  quartz  rock,  yet  form  an  integral  portion  of  the 
overlying  schistose  formation,  and  contain  fragments  of  ling-ulse.  They 
belong  to  the  Primordial  or  Protozoic  Zone  of  palaeontologists. — See  SiLU- 
EiAN  System. 

Stomdpoda  (Gr.  stoma,  the  mouth,  oxiApous,  podos,  the  foot). — An  order 
of  Crustaceans,  so  called  from  the  arrangement  of  their  thoracic  or  true 
feet  in  connection  with  the  mouth,  which  is  usually  furnished  with  one  or 
more  pairs  of  jaw-feet — the  whole  of  the  thoracic  segments  being  covered 
or  enclosed  by  the  carapace.  It  includes  three  families,  the  Phyllosomidoe, 
the  Sqidllidce,  and  the  Mysidce. 

Stone  Lilies. — A  popular  term  for  the  Encrinites,  in  allusion  to  the 
resemblance  which  their  rayed  receptacles  mounted  on  slender  columns 
bear  to  the  flower  and  stalk  of  the  lily  (Gr.  krinon,  a  lily). 

Stonesfield  Slate. — A  member  of  the  lower  Oolites,  occurring  immedi- 
ately beneath  what  is  known  as  the  "  Great  Oolite,"  and  celebrated  for 
its  being  the  rock  in  which  English  geologists  first  detected  mammalian 
remains  {Phascolotherium,  &c.)  of  Secondary  epoch.  It  is  a  thin  calcareous 
flagstone  occurring  in  two  beds,  separated  by  a  calcareous  sandstone,  and 
is  worked  for  pavement  and  tiles  near  the  viUage  of  Stonesfield  in  Oxford- 
shire. 

Stourbridge  Clay. — A  celebrated  fireclay  occurring  in  the  Coal-measures 
of  Stourbridge  in  Worcestershire,  and  largely  employed  in  the  manufac- 
ture of  fire-bricks,  pipes,  retorts,  furnaces,  and  the  like.  It  is  found  in  a 
bed  about  4  feet  thick,  and  consists  of  about  64  silica,  23  alumina,  2  oxide 
of  iron,  and  10  water, 

Strahlstein  (Ger.) — Literally  "ray-stone;"  the  German  synonym  of 
Actinote  or  Actinolite  (which  see).  A  variety  or  sub-species  of  Hornblende, 
so  called  from  its  occurring  in  long  prismatic  crystals,  or  in  radiated 
columnar  masses. 

Stratification  (Lat.  strattim,  and  facio,  I  make), — The  general  arrange- 
ment or  condition  of  all  rocks  or  other  matters  deposited  from  suspen- 

338 


STE  —  STR 

sion  in  water — this  arrangement  being  in  layers  or  strata  more  or  less  hori- 
zontal and  parallel  to  each  other.  Inclined,  vertical,  or  contorted  strati- 
fication is  the  result  of  convulsions  subsequent  to  the  deposition  and  con- 
solidation of  the  originally  flat  strata,  and  though  altering  their  position, 
does  not  affect  their  character  as  stratified  masses.  Stratification  is  thus 
a  mere  mechanical  arrangement,  and  not  to  be  confounded  with  jointing, 
cleavage,  foliation,  crystallisation,  or  other  structure  arising  from  the 
action  of  chemical  or  other  subtle  forces.  What  is  termed  "false  stratifica- 
tion "  (that  is,  when  a  thick  stratum  is  made  up  of  minor  layers,  either 
placed  obliquely,  waving,  or  thinning  out  and  thickening  irregularly)  is  a 
structure  arising  from  currents  in  the  water  of  deposit — the  sedimentary 
matter  being  here  and  there  shifted  and  redeposited,  being  carried  over 
the  sloping  edges  of  submarine  banks,  layer  after  layer,  or,  it  may  be, 
blown  about  and  redistributed  in  minor  layers,  as  we  see  in  sub-aerial  sand- 
hills, or  on  the  shifting  banks  of  rivers  and  tidal  estuaries. — See  Lamina- 
tion, 

Stratum,  plural  Strata  (Lat.  stratum,  strewn  or  spread  out).— When 
rocks  lie  in  layers,  one  above  another,  each  layer  forms  a  stratum,  the  whole 
a  series  of  strata.  The  term  evidently  implies  the  idea  of  being  strewn  or 
spread  out  by  some  smoothing,  levelling,  or  equalising  action,  as  that  of 
water.  Rocks  lying  in  parallel  layers  are  said  to  be  stratified ;  those 
among  which  there  is  no  appearance  of  this  arrangement,  tmstratified. 
Layer,  bed,  seam,  band,  &c.,  are  less  or  more  used  as  synonymous  with 
stratum  ;  but  strictly  speaking,  each  has  its  own  proper  significance  in 
correct  geological  description. 

Streak. — In  JNlineralogy,  that  appearance  which  the  surface  of  a  mineral 
presents  when  scratched  by  a  hard  instrument ;  or  that  appearance  which 
a  mineral  leaves  on  a  rough  porcelain  slab  when  forcibly  drawn  or  stroked 
along  its  surface.  The  streak,  often  differing  from  the  colour,  and  being 
pretty  persistent,  supplies  the  mineralogist  with  an  easily  applied  physical 
characteristic. 

Stream-Tin. — A  term  applied  to  the  rolled  fragments  of  tin-stone  or 
oxide  of  tin,  which  occiu*  mingled  with  gravel  and  other  stony  detritus  in 
the  gullies  and  water-courses  of  Cornwall. — See  Tin-Stone. 

Stream-work. — In  Mining,  a  place  where  metalliferous  ores  are  obtained 
from  superficial  deposits,  and  worked  by  the  mechanical  application  of 
running  water  in  separating  the  ore  from  the  sand  or  gravel  with  which  it 
may  be  mingled. 

Streptospond^lns  (Gr.  streptos,  turned  back  or  reverse,  and  spondylos, 
vertebra).  —  A  crocodilian  saurian  of  the  Wealden  epoch,  so  called  in 
allusion  to  the  peculiar  articulating  surfaces  of  the  vertebrae.  In  existing 
crocodiles  the  bones  of  the  back  or  vertebrae  are  concavo-convex,  that  is, 
united  to  each  other  by  a  ball-and-socket  joint,  the  convexity  being  be- 
hind. Some  of  the  fossil  crocodiles  of  the  tertiary  have  also  this  structure 
of  the  spinal  column  ;  but  in  every  crocodilian  of  the  secondary  formations 
the  articulating  surfaces  of  the  vertebrae  are  either  flat  or  concave,  except 
in  the  streptospondylns,  whose  vertebrae  are  convexo-concave  ;  that  is,  the 
convexity  is  directed  forwards — a  position  the  reverse  of  the  ordinary 
type.  ^ 

Striated  (Lat.  stna,  a  streak). — Streaked  or  marked  with  fine  thread-like 
lines  running  parallel  to  each  other.  When  the  striae  become  very  marked 
and  decided;  the  surfaces  are  said  to  be  grooved,  fan-owed,  or  channeled. 
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Strike. — The  direction  or  line  of  outcrop  of  any  stratum.  The  strike  of 
a  stratum  is  always  at  right  angles  to  its  dip,  and  vice  versd,.  Thus,  if  the 
strike  of  a  stratum  run  east  and  west,  it  must  dip  either  to  the  north  or 
south ;  or  if  we  find  any  stratum  dipping  to  the  east,  we  may  be  sure  that 
its  outcrop  has  a  north  and  south  direction. 

String. — In  Mining,  a  small  narrow  branch  of  a  metalliferous  vein ;  hence 
certain  ores  are  spoken  of  as  occurring  in  "  threads  and  strings." 

Strotilites  (Gr.  strobilos,  a  fir-cone). — A  generic  term  for  certain  coni- 
ferous cones,  with  tapering  truncated  scales,  occurring  in  the  Coal,  Lias, 
and  other  formations.  The  term  may  be  held,  in  the  mean  time,  for  the 
reception  of  all  fossil  fruits  that  are  evidently  coniferous. 

Stromat61ogy  (Gr.  stroma,  stratum). —A term  proposed  to  embrace  "the 
history  of  the  formation  of  the  stratified  rocks,"  with  all  that  relates  to 
their  succession  and  organic  remains,  in  contradistinction  to  Petkalogy 
and  LiTHOLOGY,  which  see. 

Stromnite. — Known  also  as  Barysirontianite ;  a  variety  of  Strontianite 
or  carbonate  of  strontian,  so  called  from  Stromness  in  Orkney,  where  it 
occurs  in  yellowish-white,  semi-transhicent  masses,  with  a  faint  peai'ly 
lustre  and  ciystalline  structure.  Consists  of  68.6  carbonate  of  strontian, 
27.5  sulphate  of  baryta,  and  2.6  carbonate  of  lime.  Supposed  to  be  a  mere 
admixture  of  strontianite  and  barytes. 

Strongyldceros  (Gr.  strongylos,  rounded,  and  heras,  horn). — A  species  of 
gigantic  deer,  found  in  pleistocene  tertiaries  and  bone-caves,  rivalling 
the  megaceros,  or  gigantic  Irish  deer,  in  bulk ;  but  having,  as  the  name 
indicates,  antlers  not  palmated,  but  of  the  type  of  the  existing  red-deer. 

Str6phodus  (Gr.  strophao,  I  twist,  and  odous,  tooth).— A  genus  of  large, 
fiat,  oblong  cestraciont  fish-teeth,  much  resembling  Psmnvwdus,  but  hav- 
ing a  twisted  instead  of  a  punctated  or  sandy  appearance  on  the  grinding 
surfaces.     They  are  common  in  the  Lias,  Oolite,  and  Chalk. 

Structure. — A  term  applied  in  Geology  and  Mineralogy  to  denote  the 
form  or  condition  in  which  the  component  parts  of  rock-masses  are 
arranged.  Thus  we  say  that  certain  sandstones  have  a  fissile  or  laminated 
structure,  that  certain  basalts  have  a  columnar  structure,  and  that  the 
structure  of  granite  is  tabular  or  cuboidal.  Stmcture,  in  fact,  refers  to 
the  mode  in  which  a  rock  is  aggregated  in  the  mass ;  texture,  on  the  other 
hand,  refers  to  the  manner  in  which  its  component  particles  are  internally 
arranged.  Thus,  on  examining  a  granite  quarry,  we  find  the  rock  arranged 
in  large  tabular  or  square-like  masses — this  is  its  structure  ;  on  breaking 
one  of  these  blocks  we  find  it  hard,  close-grained,  and  crystalline — this  is 
its  texture. 

Stucco  (Ital.) — When  the  white  powder  of  calcined  gypsum  (Plaster-of- 
Paris)  is  mixed  with  thin  glue  instead  of  water,  it  forms  stucco,  which  is 
extensively  used  for  casts,  mouldings,  statuettes,  &c. 

Stufa. — An  Icelandic  term  for  those  fissures  or  orifices  in  volcanic  districts 
(like  Hecla),  from  which  jets  of  steam  issue  often  at  a  temperature  much 
above  the  boiling-point  of  water. 

Stylastritse  (Gr.  stylos,  a  column,  and  astron,  star). — Literally  "column- 
stars  ;  "  the  name  suggested  by  Mr  Martin  of  Derbyshire  for  the  Ena-^iu- 
iles,  in  allusion  to  their  form,  which  is  that  of  a  feathery  star-fish  sur- 
mounted on  a  long  jointed  stalk  or  column.  The  term  was  rarely  or  ever 
used,  and  is  now  altogether  obsolete. 

Stylonurus  (Gr.  stylos,  a  writing  style,  and  oura,  the  tail). — A  genus  of 
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Crustaceans  occurring  in  the  passage-beds  between  the  Upper  Silurian  and 
Lower  Old  Red  Sandstone,  and  exhibiting  forms  intermediate  between  the 
xiphosurous  and  phyllapod  families.  They  belong  to  the  family  Et^rypter- 
idce ;  have  the  cephalo-thorax  much  rounded  ;  the  eyes  centrical  or  sub- 
centrical  ;  are  furnished  with  four  or  five  pairs  of  organs  for  swimming 
and  prehension  ;  those  organs  springing  from  the  basal  joint  of  the  jaw- 
feet  are  long  and  slender  in  the  two  swimming  pairs,  and  short  and 
covered  with  spines  in  the  prehensile  pairs.  The  thoracico-abdominal  seg- 
ments (twelve  in  number)  are  destitute  of  appendages,  and  the  last  termi- 
nates in  a  long  caniculated  pointed  (or  style-like)  tail ;  hence  the  name. 
The  only  specimens  yet  discovered  are  from  the  Upper  Silurian  beds  of 

smahagow,  and  the  flagstone  beds  of  the  Old  Red  in  Forfarshire. 

Stythe  (Sax.) — A  miner's  term  for  fire-damp,  or  rather  for  the  stifling, 
beating  odour  of  choke-damp  that  follows  an  explosion  of  the  former. 

Sub —  (Lat.  siih,  under). — In  Geology,  as  in  other  branches  of  natural 
Science,  the  prefix  suh  is  employed  to  denote  a  less  or  inferior  degree  ; 
as  sub-crystalline,  less  than  crystalline ;  sub-columnar,  not  distinctly  col- 
Timnar ;  sub-calcareous,  somewhat  calcareous.  It  also  applies  to  position, 
as  sub- cretaceous,  under  the  chalk ;  sub-aqueous,  under  the  water ;  sub- 
aerial,  under  the  open  air,  &c. 

Sub- Apennines. — An  extensive  suite  of  Older  and  Newer  Pliocene  beds, 
which  are  amply  developed  along  the  whole  extent  of  Italy  on  both  flanks 
of  the  Apennines,  and  form  a  line  of  low  hills  between  the  older  chain  and 
the  sea.  They  consist  of  light-brown  and  blue  marls,  covered  by  yellow 
calcareous  sand  and  gravel,  and  frequently  attain  a  thickness  of  from  1500 
to  2000  feet.  They  were  first  described  by  Brocchi  under  the  term  "Sub- 
Apennines  ; "  and  though  chiefly  composed  of  Older  Pliocene  strata,  the 
numerous  shells  they  contain  demonstrate  that  they  belong  in  part  both  to 
older  and  newer  members  of  the  tertiary  series. 

Submarine  (Lat.  stth,  under,  and  mare,  the  sea). — Under  the  sea :  appHed 
to  objects  that  have  their  place  at  some  depth  in  the  waters  of  the  sea,  at 
the  bottom  of  the  ocean,  or  covered  by  the  waters  of  the  ocean ;  as  "  sub- 
marine forests,"  "submarine  volcanoes,"  and  other  analogous  pheno- 
mena. 

Submergence  (Lat.  suhmergo,  I  plunge  under  water). — Applied  in  Geology 
to  all  sinkings  of  the  land  whereby  its  surface  is  brought  under  the  waters 
of  the  ocean.  Thus  we  have  "submerged  forests,"  "submerged  islands," 
and  so  forth. 

Subsidence  (Lat.  suh,  under,  and  sido,  I  sink  or  settle  down). — The  act 
of  sinking  or  settling  down  to  a  lower  level.  Applied  in  Geology  to  sinkings 
of  portions  of  the  earth's  crust,  which  may  be  either  gradual  and  scarcely 
perceptible  over  a  long  lapse  of  years,  or  sudden  and  destructive  as  arising 
from  earthquake  convulsions. 

Subterposition  (Lat.  sv.hter,  under,  and  posittis,  placed). — The  order  of 
arrangement  in  which  strata  are  placed  below  each  other,  as  super-'position. 
is  the  order  in  which  they  are  arranged  above  one  another. 

Sucbosdurus  (from  suc/ms  or  suchis,  the  name  given  by  Strabo  to  the 
sacred  crocodile  of  the  Nile).  — A  provisional  genus  of  Crocodiliana 
founded  on  certain  teeth  occurring  in  the  Wealden  strata  of  Tilgate 
Forest,  and  distinguished  by  their  form,  which  is  about  an  inch  long, 
slender,  pointed,  gently  recurved,  and  compressed  laterally  with  a  sharp 
edge  in  front  and  behind. 
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Sulcated  (Lat.  snlais,  a  furrow). — Furrowed  ;  deeply  furrowed  or  ctan- 
neled ;  having  a  deeply- furrowed  surface. 

Sulphur  (Lat.) — One  of  the  elementary  substances,  occurring  in  nature 
as  a  greenish-yellow,  brittle  solid  ;  crystalline  in  structure,  and  exhaling  a 
peculiar  odour  when  rubbed.  It  has  a  specific  gravity  of  from  1.98  to  2,12  ; 
is  insoluble  in  water,  but  dissolves  in  other  liquids,  as  oil  of  turpentine  and 
the  fixed  oils,  and  especially  in  the  bisulphuret  of  carbon.  It  is  a  non- 
conductor of  electricity,  but  acquires  negative  electricity  by  friction.  It 
melts  at  a  low  temperature  (234°) ;  and  burns  with  a  bluish  flame  and 
most  suffocating  odour.  Sulphur  occurs  abundantly  in  a  free  state,  chiefly 
in  volcanic  districts,  where  it  appears  in  veins,  amorphous  masses,  in 
drusy  cavities,  or  mingled  with  clay  and  other  earthy  impurities.  It  is 
also  extensively  diffused  throughout  the  globe  in  combination  with  other 
svibstances.  With  the  metals  it  forms  their  principal  ores,  as  sulphitreis  of 
silver,  lead,  zinc,  antimony,  iron,  &c.  ;  and  with  the  earths,  as  sulplwutes  of 
lime  or  gypsvim,  of  barji;a,  mag-nesia,  soda,  and  the  like.  It  is  largely 
diffused  throughout  the  waters  of  the  ocean  in  combination  with  soda, 
magnesia,  &c. ;  and  is  present  in  the  structure  both  of  plants  and  animals. 
It  is  largely  and  variously  employed  in  the  arts,  for  which  it  is  obtained 
from  volcanic  districts  in  a  crude  state  ;  from  deposits  sxich  as  those  of 
Poland  and  Gallicia,  where  it  occurs  as  an  ore  in  combination  with  clay ;  or 
from  pyrites,  in  which  it  is  in  chemical  union  as  a  sulphuret  of  iron. 

Sunstone. — A  familiar  term  ior  Avantwine  fels^xir ;  a  resplendent  variety 
of  Oligoclase,  deriving  its  play  of  colours  from  minute  imbedded  flakes  or 
crystals  of  iron-glance. 

Superficies,  Superficial  (Lat.) — The  external  surface  of  anybody;  the 
exterior  parts  ;  hence  the  term  "  Supei'ficial  Accumvilations  "  is  applied  to 
those  loose  and  irregular  accumulations  of  soil,  sand,  gravel,  clay,  peat- 
moss, and  other  detritus,  which  cover  the  solid  and  regularly  stratified 
crust  of  the  Earth. — See  tabulations,  "  Geological  Scheme." 

Superposition  (Lat.  sujnr,  above,  and  posiius,  placed). — The  order  of 
arrangement  in  which  strata  and  formations  are  placed  above  each  other. 
Thus,  we  speak  of  the  Chalk  occurring  above  the  Oolite  ''in  order  of 
superposition,"  and  of  the  Muschelkalk  being  in  order  of  superposition 
above  the  Bunter-Sandstein.  The  idea  intended  to  be  conveyed  is,  that 
every  formation  is  more  recent  than  that  on  which  it  lies,  and  that  there  is 
a  certain  sequence  of  formations  which  is  never  reversed  or  found  out  of 
order,  though  occasionally  some  of  the  members  may  be  absent  or  wanting 
in  certain  localities. 

Supra —  (Lat.  mpra,  above). — A  prefix  occasionally  made  use  of  to  denote 
mere  position  ahove  ;  as  Supra-cretaceous,  above  the  chalk, — a  term 
employed  by  Sir  H.  de  la  Beche  to  embrace  all  the  stratified  deposits 
which  occur  above  the  chalk,  and  equivalent  to  Tertiary,  which  is  now 
universally  adopted. 

Surhed. — In  Architecture,  to  set  stones  on  edge,  or  contrary'-  to  their 
natural  bedding  in  the  quariy.  Many  stones,  when  surhedded,  yield  to  the 
weather  and  fall  off  in  thin  plates  or  laminse. 

Surgent  (Lat.)— Mounting  up ;  the  fifth  of  the  fifteen  series  into  which 
Professor  Rogers  subdivides  the  palaeozoic  strata  of  the  Appalachian  Chain 
— the  "  Mounting  Day  "  of  the  North  American  Palaeozoics,  and  the  equiva- 
lent in  part  of  our  Middle  Silurians.— See  Paleozoic  Formations. 

Surtur-Brand. — An  Icelandic  term  for  a  peat-like  vaiiety  of  brown-coal 
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or  lignite  occurring  in  the  Pliocene  deposits,  and  sometimes  under  the 
volcanic  overflows  of  that  island, 

Sussex  Marble. — A  fresh-water  limestone  of  the  Wealden  formation, 
occurring  in  thin  bands  in  various  parts  of  Sussex  (whence  the  name),  and 
almost  wholly  composed  of  the  shells  of  Paludince,  or  river-snails.  Known 
also  as  Petworth  Marble,  which  see. 

Siiture  (Lat.  sulura,  a  seam  ;  from  suo,  I  sew), — A  seam  ;  a  line  of  junc- 
tion. Applied  in  Anatomy  to  the  lines  of  junction  between  the  several 
portions  of  the  cranium — these  lines  presenting  a  jagged  or  zigzag  appear- 
ance like  the  cross  stitches  of  a  seam. — Sutural  junctions  are  common  in 
the  hard  structures  of  animals  ;  e.g.,  the  bones  of  the  head,  the  chambers 
of  cephalopod  shells,  &c. 

Swanage  Crocodile, — The  popular  term  for  the  Goniopholis,  whose  re- 
mains were  first  discovered  in  the  Purbeck  beds  of  Swanage. — See  Gonio- 
pholis. 

Swinestone.  —  The  name  given  by  Kirwan  to  those  fetid  varieties  of 
limestone  better  known  as  Stinkstonb,  which  see. 

Syenite  (from  S^ene  in  Upper  Egypt), — A  granitic  rock  composed  of 
felspar,  quartz,  and  hornblende  ;  and  so  called  from  its  being  obtained  by 
the  ancient  Egyptians  for  their  monumental  purposes  from  Syene.  Any 
granitic  rock  in  which  hornblende  predominates  is  termed  syeniiic,  as 
syenitic  or  primitive  greenstone. 

Syepoorite. — A  sulphuret  of  cobalt,  of  a  steel-grey  or  yellowish  coloiu-, 
found  in  primary'-  rocks  along  with  pyrite  and  chalcopyrite  at  Syepoor,  near 
Rajpootanah,  in  North-West  India.  It  consists  of  64.64  cobalt,  and  35.36 
sulphur  ;  and  is  employed  by  the  Indian  jewellers  to  give  a  rose  colour  to 
gold. 

S^chronous  (Gr,  syn,  together,  and  chronos,  time).— Occurring  at  the 
same  time  ;  contemporaneous  ;  of  the  same  date  or  epoch. 

S^cline,  Synclinal  (Gr,  syn,  together,  and  clino,  I  bend). — Applied  to 
strata  that  dip  from  opposite  directions  inwards,  like  the  leaves  of  a  half- 
opened  book  ;  or  which  incline  to  a  common  centre,  forming  a  trough  or 
basin-shaped  hollow,  Synclhial  axis,  the  line  of  direction  in  which  s\ich 
a  trough  or  basin  trends  ;  the  converse  of  A  nliclinal  axis,  which  see, 

Syringodendron  (Gr.  syringx,  a  pipe  or  channel,  and  dendron,  tree). — 
The  generic  term  applied  by  Sternberg  to  the  Sigillai-ia  (which  see),  in 
allusion  to  the  channeled  or  pipe-like  flutings  of  its  trunk. 

Syringopora  (G.  syringx,  a  pipe,  and  pora,  pore). — Literally  "pipe- 
pore  ;  "  a  genus  of  palaeozoic  corals  abounding  in  the  Carboniferous  lime- 
stone, and  bearing  a  general  resemblance  to  the  Organ-pipe  Coral  of 
Australian  seas.  The  polypidom  consists  of  a  cluster  of  long,  cylindrical, 
vertical  tubes,  distant  from  each  other,  and  connected  by  transverse 
tubular  processes ;  the  cells  are  deep  and  radiated  by  numerous  lamellae. 
Formerly  known  as  Tuhlpora  or  Tiibipmites. 

System  (Gr.  5?/?^,  together,  and  stemi,  to  stand), — Groups  of  objects  or 
occurrences,  having  such  relations  as  permit  them  to  be  classed  together, 
constitute  a  system.  In  Geology,  the  term  is  usually  applied  to  such 
series  or  groups  of  strata  as  are  in  intimate  relation,  chronologically 
speaking,  and  are  characterised  in  the  main  by  a  marked  similarity  of 
fossil  forms.  Thus  the  various  groups — Lower  coal,  Mountain  limestone. 
Millstone  grit,  and  Upper  coal— which  compose  the  Carhoniferotis  System, 
though  each  lithologically  very  distinct,  are  yet  intimately  connected  in 
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unbroken  sequence ;  and  though  each  has  forms  of  life  peculiar  to  itself, 
yet  over  the  whole  there  runs  such  a  fades  of  resemblance  that  there  can 
be  no  doubt  of  their  all  belonging  to  one  great  Life  period  or  System, 


Tdbasheer  (Persic). — Literally  "bamboo  milk;"  a  siliceous  secretion 
occurring  at  the  joints  of  the  bamboo,  and  so  called  from  its  being  occa- 
sionally found  of  a  white  milky  consistence.  It  occurs  more  frequently 
in  starch-like  concretions  (called  by  the  Indians  "bamboo  camphor"),  and 
is  a  pure  silex  like  the  thin  pellicle  which  forms  the  outer  coating  of  the 
bamboo  and  many  of  the  grasses. 

Table-Land. — In  Geography,  any  flat  or  comparatively  level  tract  of 
land  considerably  elevated  above  the  general  surface  of  a  country.  While 
plains  and  valleys  are  low-lying  expanses  but  little  broken  by  elevations 
and  depressions,  table-lands  and  'plateaux  are  similar  tracts,  often  of  great 
altitude  ;  as  the  table-land  of  Mexico,  rising  about  6000  feet  above  the 
sea ;  the  table-land  of  Central  Spain,  2200  feet  in  height ;  and  the  plateaux 
of  Central  Asia,  rising  successively  from  3000  to  6000,  12,000  and  16,000 
feet  above  the  sea-level.  Such  elevated  plains  are  accompanied  by  im- 
portant physical  and  vital  results,  conferring  on  areas  under  the  tropics 
the  climate,  flora,  and  fauna  of  temperate  regions,  and  bequeathing  to 
temperate  areas  all  the  phenomena  of  arctic  regions. 

Table-Layers. — That  peculiar  structure  in  certain  granites,  greenstones, 
porphyries,  and  other  igneous  rocks,  which  gives  to  their  sections  the 
appearance  of  stratification,  and  which  is  termed  by  some  geologists 
pseudo-strata,  and  by  others  the  stratiform  structure.  In  many  instances 
this  division  into  parallel  planes  seems  to  be  the  result  of  jointing,  or  some 
analogous  structure,  on  a  large  scale ;  in  others,  it  is  merely  the  mark  of 
the  successive  overflows  of  igneous  matter  which  constitutes  the  mass. 

Tabreez  Marble. — A  beautiful  transparent  limestone,  composed  of  in- 
numerable laminae,  thin  as  paper,  and  formed  by  deposition  from  a  cele- 
brated calcareous  spring  near  Maragha. 

Tabular. — Composed  of,  or  arranged  in,  square  blocks  or  table-like  masses, 
as  many  granites  and  greenstones.  The  "  tabular"  frequently  passes  into 
the  "columnar"  structure,  and  vice  versa. 

Tabular  Spar. — The  prismatic  augite  spar  of  Mobs,  the  ScMalstein  of 
Werner,  and  Wollastonite  of  other  mineralogists. — See  Wollastonite. 

Tdchylite  (Gr.  tachys,  quick,  and  Uthos). — A  black  vitreous  mineral  of 
the  hornblende  family,  occurring  in  amorphous  fragments  in  the  softer 
trap-rocks,  and  nearly  related  to  obsidian  and  isopyre.  The  name  has 
reference  to  the  ease  with  which  it  fuses  under  the  blowpipe ;  same  as  the 
hyalomelan  or  black-glass  of  Hausmann. 

T8eni6pteri8  (Gr.  tainia,  a  riband,  and  ptei-is,  fern). — A  genus  of  elegant 
ferns  occurring  in  the  Lias  and  Oolite,  and  so  named  from  their  long, 
narrow,  tapering,  riband-like  leaves,  which  are  fvirnished  with  a  strong 
midrib,  and  have  secondary  bifurcating  veins  almost  at  right  angles  to 
the  midrib.     On  some  specimens  the  sori  or  seed-specks  are  still  visible, 
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thus  bringing  them  in  pretty  close  affinity  with  the  simple-leaved  asjoid- 
iiiiiis  and  polypodies  of  our  own  day. 

Talc  (Ger.  Talk). — A  common  magnesian  mineral  occurring  in  masses, 
composed  of  tliin,  crumpled  laminae  or  f  olise,  or  in  scaly  aggregates  like  mica, 
which  it  also  often  resembles  in  colour.  It  is  easily  distinguished,  how- 
ever, from  mica  in  being  much  softer,  and,  though  flexible,  not  elastic. 
Like  other  magnesian  minerals,  it  feels  greasy  ;  and,  though  varying  in 
colour,  its  prevalent  hue  is  a  greenish  or  yellowish  white,  lustre  pearly, 
transparent  in  very  thin  plates,  and  infusible.  Its  chemical  composition  is, 
t)3.9  silica  and  36.1  magnesia  ;  but  a  part  of  the  latter  is  often  replaced  by 
iron  protoxide.  Talc  occurs  not  only  as  a  simple  mineral,  but  enters  with 
martz,  mica,  chlorite,  and  felspar  into  the  composition  of  many  of  the 
;iystalline  rocks,  as  talc-schist,  chlorite -schist,  steatite,  serpentine,  &c. 
Common  talc  is  used  for  crayons,  for  polishing  stones,  for  crucibles,  as  a 
fulling  material  or  absorbent  of  grease,  and  also  in  porcelain  mixtures. — 
See  the  following  compounds. 

Tdlcite. — An  occasional  synonym  of  PholleHte  or  NacHte,  a  hydrated 
silicate  of  alumina,  occurring  chiefly  in  granitic  veins. — See  NacRITE. 

Talcose. — Applied  to  rocks  which  have  a  talc-like  aspect,  or  which  con- 
tain talc  as  a  notable  ingredient  of  their  composition  ;  e.g.,  chlorite-scbist, 
talc-schist,  steatite,  serpentine,  potstone,  and  the  like. 

Talcose  Granite. — A  granitic  rock  composed  of  felspar,  quartz,  and 
talc  or  chlorite  ;  known  also  as  Protogene,  which  see. 

Talc-ScMst. — A  glistening  schistose  rock  of  the  metamorphic  series, 
consisting  of  talc  and  quartz,  arranged  in  folise  more  or  less  crumpled ; 
of  various  colours,  but  greenish  hues  prevail ;  has  a  greasy  feel,  and  gene- 
rally associated  with  mica-schist,  chlorite-schist,  steatite,  and  serpentine. 

Tallow,  Mineral. — One  of  the  mineral  resins,  or  hydrocarbons  ;  a  light, 
soft,  fatty  substance  of  a  greenish-yeUow  colour ;  and  usually  known  as 
Hatchetine,  which  see. 

Tdlus  (Lat.) — In  Fortification,  the  outside  of  a  wall  or  rampart  which 
slopes  inward  and  upward,  the  wall  diminishing  in  thickness  as  it  rises  in 
height.  Adopted  in  Geology  to  designate  the  sloping  mounds  of  detritus 
which  accumulate  at  the  bases  of  cliffs  and  precipices,  being  derived  from 
their  weathered  and  wasted  surfaces.  In  many  instances,  where  the  cliffs 
are  high  and  the  rocks  of  a  wasting  nature,  the  talus  in  the  course  of  ages 
assumes  gigantic  dimensions,  and  its  long  sloping  surface  becomes  a  char- 
acteristic feature  of  the  landscape. 

Tinnin. — Impm-eor  crude  tannic  acid,  occurring  in  this  bark  of  oak  and 
other  trees.  It  is  a  powerful  antiseptic  ;  hence  this  property  in  peat- 
mosses, &c.,  derived  mainly  from  the  accumulated  decay  of  vegetable 
substances. 

Tdntalite. — Known  also  as  columhite  ;  the  ore  of  the  metal  tantalum  or 
columbium,  occurring  in  prismatic  crystals,  or  in  granular  masses,  in  the 
granites  of  Finland.  When  recently  broken,  tantalite  is  of  a  dark  bluish- 
grey,  or  iron-black  colour ;  has  a  specific  gravity  from  7-  to  8.  ;  and  con- 
sists of  about  84.5  tan talic  acid,  14.5  iron  protoxide,  and  1  protoxide  of 
manganese,  with  a  trace  of  oxide  of  tin.  Those  varieties  which  contain 
upwards  of  5  per  cent  tin  oxide  are  termed  Cassitero-tantalites. 

Tantalum.— The  metal  extracted  from  tantalite  and  yttro-tantalite.  It 
is  of  a  dark-grey  colour,  very  dense,  and  difficult  of  fusion.  Said  to 
derive  its  name  from  the  insolubility  of  its  oxide  in  acids,  in  allusion  to 
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the  fable  of  Tantalus,  who,  though  up  to  the  chin  in  water,  could  not 
drink. 

Taplridse.— The  tapir  family;  a  group  of  pachydermatous  animals,  hav- 
ing thick  massive  bodies,  short  semi-prehensile  trunks,  three  pair  cutting 
and  one  pair  canine  teeth,  very  short  tails,  four-toed  forefeet  and  three- 
toed  hind-feet ;  having  much  the  ^pect  of  a  pig,  but  about  the  size  of  an 
ass  ;  and  represented  by  the  tapir  of  South  America.  They  are  sometimes 
marked  as  a  sub-family  of  the  Elephantidce,  under  the  term  Tainrhia, 
which  includes  only  two  or  three  living  species,  but  embraces  numerous 
fossil  congeners  from  the  tertiariesof  Europe,  as  Palceotherium,  Lophiodon, 
Coryphodon,  &c. 

Tap-root. — In  Botany,  the  main  root  of  a  plant  which  passes  directly 
downwards,  as  a  continuation  of  the  aerial  stem  or  trunk. 

Tar,  Mineral. — A  variety  of  bitumen  or  inspissated  petroleum,  found 
oozing  from  the  rocks  of  different  formations,  but  often  from  limestones 
in  connection  with  lig-nite  or  coal,  and  occasionally  in  volcanic  districts.  — 
See  Bitumen. 

Tardgmite  Series  (Gr.  taragma,  disturbance). — A  term  employed  by 
Dr  Fleming  in  his  "  Lithology  of  Edinburgh,"  to  embrace  the  Boulder 
Clay,  or  lowest  stage  of  the  modem  epoch,  as  "  having  been  formed 
when  violent  aqueous  movements  were  taking  place,  and  probably  at  a 
period  when  the  state  of  our  island  was  widely  different  from  the  pre- 
sent." The  Brick-clays  which  lie  above,  he  terms  the  Akumite  or  tran- 
quil series ;  and  the  more  superficial  deposits,  the  Phanerite  or  evident 
series.— See  Modern  Epoch. 

Tardigrdda  (Lat.  tardus,  slow,  and  gradiis,  a  step). — Literally  "  slow- 
walkers  ; "  a  term  variously  employed  by  zoologists,  but  first  used  by 
Cuvier  to  designate  the  Sloths  of  South  America,  in  allusion  to  their  slow 
and  difficult  mode  of  progression  while  on  the  ground. — See  Bradtpid^. 

Tamowitzite. — A  variety  of  Arragonite  from  Tarnowitz  in  Upper  Silesia, 
containing  from  3  to  4  per  cent  of  carbonate  of  lead. 

Tastes  of  Minerals. — As  a  means  of  distinguishing  many  of  the  soluble 
minerals,  the  taste  has  been  employed ;  hence  mineralogists  speak  of  the 
astringent,  like  vitriol ;  sweetish  astringent,  like  alum ;  saline,  like  common 
salt;  alkaline,  like  soda;  cooling,  like  saltpetre;  Ji^^er,  like  Epsom  salts; 
sour,  like  sulphuric  acid,  and  so  on. 

Taxites  (Lat.  taxus,  the  yew-tree). — The  generic  term  for  such  conifer- 
ous remains  as  are  evidently  allied  to  the  yew-tree.  They  occur  in  the 
OoUte,  but  chiefly  in  the  Tertiary  lignites. 

Taxodites. — Fossil  plants  found  in  Tertiary  deposits,  and  allied  to  the 
existing  Taxodium,  or  deciduous  cypress  of  North  America ;  a  tree  which 
often  attains  most  gigantic  dimensions  in  the  southern  swamps  of  that 
country. 

Tax6xylon  (Lat.  taxus,  the  yew,  and  xylon,  wood). — A  name  given  by 
Unger  to  certain  yew-like  twigs  and  branches  from  the  upper  tertiaries  of 
Europe. 

Tchomozem  (Tart.) — A  local  name  for  the  black  earth  of  the  south  of 
Russia,  which  covers  the  whole  of  the  Aralo-Caspian  plain — a  range  of 
country  embracing  not  less  than  100,000, 000  acres.  It  varies  from  4  to  20  feet 
in  thickness  ;  is  remarkable  for  its  fertility  ;  and  consists  chiefly  of  silica 
^vith  a  little  alumina,  lime,  and  oxide  of  iron,  and  about  7  per  cent  of  car- 
bonaceous or  vegetable  matter,  of  which  no  less  than  2.45  is  nitrogen  gas  ! 
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This  remarkable  deposit  covers  every  other  in  the  district,  and  is  evidently 
of  alluvial  origin. 

Teeth  (Tent.  iuMh  :  allied  to  the  Latin  dens,  and  Greek  oclous). — From 
their  hardness  and  durability  the  teeth  of  animals  are  generally  well  pre- 
served in  stratified  deposits,  and  are  not  unfrequently  the  only  fossilised 
remnants  of  the  creatures  to  which  they  belonged  ;  hence  their  importance 
to  the  palaeontologist.  They  consist  of  three  ti^svies  — dentine,  which 
forms  the  body  of  the  tooth  ;  cement,  which  constitutes  the  harder  outer 
coating ;  and  enamel,  which  lies  between  the  dentine  and  cement,  and  is 
the  hardest  of  all  known  animal  tissues.  The  teeth  of  different  classes 
differ  in  composition,  size,  form,  structure,  and  so  forth,  according  to  the 
habits  and  requirements  of  the  animal ; — some  being  fitted  for  cutting  and 
tearing  flesh,  others  for  gnawing  and  crunching  bones  ;  some  for  grinding 
and  pounding  the  harder  vegetable  substances,  others  for  crushing  softer 
tissues  ;  some  for  seizing  and  retaining  such  slippery  prey  as  fishes,  while 
others  are  fitted  for  rasping  and  nibbling  the  bark  of  trees,  transfixing 
insects,  crushing  shell-fish,  or  it  may  be  serving  as  organs  of  offence  and 
defence,  or  assisting  in  progression,  climbing,  anchoring,  and  the  like. 
Whatever  their  function,  it  is  usual  to  divide  them  into  incisors  or  front 
cutting  teeth,  canines  or  side  seizing  and  tearing  teeth,  premolars  and 
molars,  or  true  grinding  teeth  ;— and  according  to  the  requirements  of  the 
the  animal,  one  or  other,  or  even  all,  of  these  divisions  may  be  suppressed, 
or  one  set  enormously  developed  into  ''  tusks,"  at  the  expense  of  the  rest. 
This  idea  of  answerable  teeth  in  the  different  classes  of  animals  has  given 
I'ise  to  what  is  termed  "  dental  formulae "  for  each  class  ;  i  standing  for 
incisor,  c  for  canine,  2i  for  premolar,  and  m  for  molar.  Thus,  in  man,  the 
number  of  these  teeth  on  each  side  of  both  jaws  is  represented  by  the 

22        11        22        33 
following  brief  formula : — i  ^;  c  -1-;  ^  —-;  w-i-  =32.    Hence,  know- 
2.2        1.1        2.2        3.3 

ing  the  functional  characteristics  —  the  size,   form,    structure,  &c. — of 

each  class  of  animals,   the  palaeontologist   can   often,    by   microscopic 

sections  and  rigid  comparisons,  ari-ive  at  sound  conclusions  as  to  the 

affinity  of  extinct  animals,  whose  sole  remains  consist  of  a  few  teeth,  or,  it 

may  be,  even  the  fragment  of  a  single  tooth.     Thus  fish  teeth  are  readily 

separable  from  reptilian  teeth,  and  reptilian  from  mammalian  ;  while  each 

great  family  of  fishes,  reptiles,  and  mammals  have  their  permanent  dental 

characteristics  which  the  skilful  odontologist  can  easily  detect.     For  the 

specialities  of  the  subject  see  Owen's  Odontography,  and  his  article  Odon- 

iolo()y  in  Encyclopcedia  Britannica. 

Teleosiurus  (Gr.  teleos,  complete,  and  sauros,  lizard). — A  genus  of  Cro- 
codilian reptiles  belonging  to  the  oolitic  period,  and  characterised  by  their 
having  (like  the  recent  Gavial)  long  slender  muzzles,  with  numerous 
pointed  teeth,  but  differing  in  having  the  nasal  apertures  terminating  in 
two  orifices  in  front  of  the  nose,  and  not  blended  into  one  opening  as  in  the 
recent  species.  The  osseous  scutes  of  the  dermal  covering,  the  skull  and 
jaws  with  teeth,  the  vertebral  column,  and  many  other  bones,  have  been 
found,  indicating  four  or  five  species  at  least,  the  individuals  of  which 
varied  from  three  to  fifteen  or  eighteen  feet  in  length. — See  Steneosaurus. 

Telerpeton  (Gr.  tele,  afar  off,  remote,  and  herpeton,  reptile). — A  small 
lizard-like  reptile  from  the  upper  Old  Red  Sandstone  of  Morayshire,  and  so 
named  in  allusion  (palajontologically  speaking)  to  its  remote  antiquity. 
Its  osteology  seems  to  denote  a  blending  of  Lacertian  characters  with  those 
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of  the  Batrachians.  The  Triassic  affinities  of  telerpeton,  stagonolepis,  and 
other  reptilian  remains  from  the  sandstones  of  Elgin  and  Lossiemouth, 
have  recently  suggested  the  possibility  of  these  strata  being  Triassic  or 
Liassic,  and  not  Old  Ked  Sandstone,  as  has  hitherto  been  supposed.  The  lith- 
ological  evidence  is  still,  however,  in  favour  of  their  uj^per  Devonian  origin. 

Tellurium  (Lat.  Telbis,  the  goddess  of  the  earth).— A  rare  metal  of  a 
brilliant  tin-white  colour ;  very  easily  fusible,  and  usually  found  massive 
and  disseminated  along  with  quai'tz,  gold,  and  iron -pyrites,  in  some  of  the 
mines  of  Germany  and  Hungary.  It  was  discovered  and  named  by  Klap- 
roth  in  1782,  but  has  not  been  applied  to  any  useful  purpose.  The  native 
metal  is  rarely  found  pure,  but  contains  a  minute  per-centage  of  gold  or  of 
iron,  and  the  ores  enumerated  by  mineralogists  are  complex  and  uncertain 
admixtures,  as  graphic-telhirium,  consisting,  of  tellurium,  gold,  silver, 
and  lead ;  ivhite-tellurmm,  of  tellurium,  gold,  silver,  lead,  and  sulphur ; 
and  black-tellurium,  of  copper  in  addition  to  the  preceding  constituents. 

Temperature  of  tlie  Earth. — As  one  of  the  orbs  of  the  solar  system,  the 
Earth  has  a  variable  and  irregular  surface  tevi^eraiure  ;  it  has  also  a  tem- 
perature  peculiar  to  the  rocky  criist ;  and  judging  from  volcanic  action,  hot 
springs  and  the  like,  there  is  also  a  higher  and  more  remarkable  interior 
or  central  temperature.  Without  entering  upon  any  questions  as  to  the 
exact  proportions  that  exist  between  the  solid  rocky  crust  accessible  to 
our  investigations,  and  the  inaccessible  interior,  of  which  we  can  know 
nothing  by  direct  observation,  we  know  enough  of  the  Earth's  Tempera- 
ture to  warrant  the  following  general  conclusions : — 1.  That  the  surface 
temperature  is  mainly  derived  from  the  sun,  and  that,  thoiigh  variable  and 
irregular  during  any  one  season,  it  is,  on  an  average  of  many  seasons, 
capable  of  being  laid  down  with  considerable  certainty  ;  2.  That  the  tem- 
perature of  the  crust,  as  depending  on  external  heat,  is  also  variable  to 
the  depth  of  from  60  to  90  feet,  but  that  at  this  limit  it  remains  stationary ; 
3.  That  downwards  from  this  invariable  stratum  the  temperature  increases 
(as  has  been  proved  by  experiments  in  mines  and  Artesian  wells)  at  the 
ratio  of  one  degree  for  every  50  or  55  feet,  and  that  at  this  rate  a  tempera- 
ture would  soon  be  reached  sufficient  to  keep  in  fusion  the  most  refractory 
rock-substances  ;  4.  That  this  high  internal  temperature  is  apparently  the 
cause  of  hot  springs,  volcanoes,  earthquakes,  and  other  igneous  pheno- 
mena, which  make  themselves  known  at  the  surface  ;  and  lastly.  That 
intense  as  the  interior  heat  may  be,  the  surface  of  the  globe  is  scarcely,  if 
at  all,  affected  by  it  (according  to  Fourier,  only  yVth  of  a  degree),  owing  to 
the  weak  conducting  properties  of  the  rocky  crust. 

Temperature  of  the  Ocean. — Respecting  the  temperature  of  the  ocean, 
though  as  yet  few  observations  have  been  made,  we  know  that  it  is  more 
equable  than  that  of  the  land  ;  that  at  the  depth  of  GO  fathoms  or  so  it  is 
pretty  constant ;  that  it  is  colder  in  summer  than  the  surrounding  atmo- 
sphere of  any  contiguous  district,  while  in  winter  it  is  always  several 
degrees  higher — thus  exercising  the  function  of  a  great  storehouse  of  heat 
for  modifying  and  equalising  the  climates  of  the  adjacent  lands.  Its  mean 
temperature,  from  such  experiments  as  have  been  made,  is  estimated  at 
39^",  or  1^°  above  the  freezing-point  of  pure  water,  and  as  nearly  as  pos- 
sible at  the  point  of  its  mean  density.  Its  surface  temperature  varies  of 
course  with  the  latitude — shading  off  from  about  80°  at  the  equator  to  40° 
at  the  5Gth  parallel,  and  thence  down  to  perpetual  ice  at  either  pole  ;  that 
is,  laying  aside  the  problematical  existence  of  an  open  sea  surrounding  the 
North  Pole,  as  has  been  affii-med  by  some  of  our  Arctic  voyagers. 
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Tendcity  (Lat.  tenax,  tough,  capable  of  holding  together). — The  degree 
of  force  with  which  particles  of  bodies  cohere  or  are  held  together. 
Applied  especially  to  metals  which  can  be  drawn  into  wire,  as  gold,  silver, 
copper,  iron,  &c. 

Tennantite  (after  Mr  Tennant,  the  mineralogist). — A  variety  of  grey 
copper  ore  (sulphuret  of  copper)  occurring  in  the  mines  of  Cornwall  along 
with  common  copper-pyrites.  It  is  distinguished  perhaps  by  its  large  per- 
centage of  arsenic — ranging  from  10  to  20  per  cent  of  the  whole. 

Tentdcula  (Lat.  tentaculum,  from  tento,  I  feel  by  touching  frequently, 
and  that  from  tendo,  I  stretch  forth).  —  Feelers ;  slender,  flexible,  and 
often  jointed  organs,  possessed  by  many  tribes  of  animals,  and  used  for  the 
purposes  of  feeling,  exploring,  prehension,  locomotion,  or  for  attachment 
to  other  bodies — e.g.,  the  tentacula  of  polypes,  sea- anemones,  cuttlefishes, 
and  the  like. 

Tentaculites  (Lat.  tentacula,  feelers). — A  genus  of  annulated  feeler-like 
organisms  occurring  in  Silurian  strata ;  of  annelid  origin,  an4  probably 
allied  to  Serpula.  "  They  were  annulated,  shelly  tubes,  of  a  highly  com- 
plex structure,"  says  Mr  Salter,  ''and  not  jointed  tentacles  or  stems." — 

See  CORNULITES. 

Tephroite  (Gr.  tephros,  ash- coloured). — Anhydrous  silicate  of  mangan- 
ese, occurring  in  distinct  crystalline  and  granular  masses,  of  an  ash- 
grey  colour  (whence  the  name),  and  consisting  of  30  silica  and  70  protoxide 
of  manganese,  "with  traces  of  iron  and  lime. 

Terebrdtula  (diminutive  of  terehratus,  perforated,  in  allusion  to  the  per- 
foration of  the  beak). — A  genus  of  brachiopod  bivalves,  of  which  about 
100  species  have  been  enumerated  from  the  Silurian  system  upwards,  and 
a  few  species  of  which  are  still  existing  as  deep-sea  molluscs  (from  90  to 
250  fathoms).  The  genus  has  been  taken  as  the  type  of  the  family  Tere- 
hratulidce,  which  is  characterised  by  the  shell  being  minutely  punctate ; 
usually  round  or  oval,  smooth  or  striated  ;  ventral  valve  with  a  prominent 
beak  and  two  curved  hinge-teeth ;  dorsal  valve  with  a  depressed  umbo  ;  a 
prominent  cardinal  process  between  the  dental  sockets,  and  a  slender 
shelly  loop.  The  family  embraces  such  genera  as  Terehratida,  Terehratella, 
Argmpe,  Thecidium,  and  iStringocephalus,  together  with  many  doubtful 
sub-generic  or  mei-ely  specific  forms. 

Teredina. — An  extinct  genus  of  boring  molluscs,  whose  perforations  are 
common  in  the  drift-wood  of  the  London  Clay.  "  The  calcareous  tube  of 
the  teredina  was  united,  and,  as  it  were,  soldered  on  to  the  valves  of  the 
shell,  which  cannot  therefore  be  detached  from  the  tube,  like  the  valves 
of  the  recent  Teredo  ;  "  which  see. 

Teredo  (Gr.  teredon,  from  tereo,  I  bore). — A  genus  of  marine  bivalves 
belonging  to  the  Pholas  family,  and  so  called  from  their  habit  of  boring 
into  and  taking  up  their  lodgment  in  wood.  The  animal  is  elongate  and 
worm-like  ;  hence  the  familiar  designation  of  "  ship-worm  ; "  and  the 
shell  is  somewhat  globular,  open  in  front  and  behind,  and  lodged  at 
the  inner  extremity  of  a  tubular,  straight,  or  flexuose  burrow,  partly  or 
entirely  lined  with  shell.  About  twenty  living  species  of  teredines  are 
known  ;  and  about  the  same  number  have  been  found  fossil  from  the  Lias 
upwards.  Fragments  of  drift-wood  drilled  by  the  Teredina  (an  extinct 
genus)  are  common  in  the  London  Clay. 

Terra  Cotta  (Ital.)— Literally  "  baked  earth ; "  a  term  applied  to  a  kiln- 
burnt  ware  prepared  from   the  purest  kinds  of   fire-clay,    and  usually 
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employed  for  vases,  mouldings,  and  other  architectural  ornaments.  "The 
best  terra-cottas,"  says  Ansted,  "  are  made  in  France,  and  the  manufacture 
has  there  attained  a  high  state  of  perfection.  Various  attempts  in  Eng- 
land have  met  with  partial  success  ;  the  unequal  contraction  of  the  mate- 
rial being  a  difficulty  rarely  surmounted." 

Terra  Fouderdsa  (Lat. ) — Literally ''  heavy  earth,"  another  name  for  heavy 
spar  or  Barytes,  which  see. 

Terra  Sienna.— A  yellow-coloured  ochraceous  earth  or  bole,  used  as  a 
pigment ;  and  so  called  from  its  being  brought  from  Sienna.  In  its 
natural  state  it  is  known  as  Raio  Sienna  ;  and  when  roasted  and  rendered 
redder  in  coloiir  it  is  called  Burnt  Sienna. 

Terrace. — Any  shelf  or  bank  of  land  having  a  uniformly  flat  or  level  sur- 
face. Such  terraces  are  produced  by  the  operations  of  water,  and  are 
either  ancient  sea-margins  {raised  beaches),  or  lake  and  nver  terraces ;  and 
point  to  a  time  when  the  valleys  in  which  they  occur  were  either  occupied 
by  lakes  at  these  heights,  or  had  their  whole  surfaces  at  these  levels,  and 
before  their  rivers  had  worn  their  channels  down  to  lower  depths. 

Terratolite. — Glocker's  term  for  Hard  lithomarge — the  terra  miraculosa 
Saxonice  of  old  authors. — See  Lithomarge. 

Terrlcola  (Lat.  terra,  the  earth,  and  colo,  I  inhabit). — An  order  of 
Annelids  which,  like  the  earth-worms,  burrow  in  the  earth  ;  hence  the 
name.  How  far  some  of  the  "  annelid  tracks  "  and  "  annelid  burrows"  of 
the  stratified  systems  may  have  resulted  from  the  operations  of  terrestrial 
worms,  palaeontology  has  not  yet  determined. 

Tertiary  (Lat.  tertius,  third).— Of  or  belonging  to  the  tertiary  system — 
the  third  or  upper  great  division  of  the  stratified  systems,  as  distinguished 
from  Secondary  and  Primary ;  hence  we  speak  of  "  tertiary  epoch," 
*'  tertiary  fossils,"  "  tertiary  strata,"  &c. — See  Tertiary  System. 

Tertiary  System. — The  earlier  geologists,  in  dividing  the  stratified  crust 
into  primary,  secondary,  and  tertiary  formations,  regarded  as  Tertiary  all 
that  occurs  above  the  Chalk.  The  term  is  still  retained,  but  the  progress 
of  discovery  has  rendered  it  necessary  to  restrict  and  modify  its  meaning. 
Even  yet  the  limits  of  the  system  may  be  said  to  be  undetermined — some 
embracing  under  the  term  all  that  lies  between  the  Chalk  and  Boulder- 
drift,  others  including  the  Drift  and  every  other  accumulation  in  which  no 
trace  of  man  or  his  works  can  be  detected.  Palseontologically  speaking, 
much  might  be  said  in  favour  of  both  views ;  but  the  difiiculty  of  unravel- 
ling the  relations  of  many  clays,  sands,  and  gravels,  makes  it  safer  to 
adopt,  in  the  mean  time,  a  somewhat  provisional  arrangement,  and  to 
regard  as  Tertiary  all  that  occurs  above  the  chalk  till  the  close  of  the 
drift,  and  as  Post-Tertiary  every  accumulation  which  appears  to  have 
been  formed  since  that  period.  Adopting  this  view,  we  have  the  following 
intelligible  synopsis :  — 


POST-TERTIARY.  | 


Recent  and  superficial  accumulations  occurring 
above  the  boulder-drift. 

Pleistocene... Boulder  or  Glacial  drift. 

Pliocene Mammaliferous,   Red    and  Coralline 


T-p-RTTAPV  '  crag  of  Suffolk,  &c. 

1  JJiiVi iA±t  X .  ,  Miocene Faluns  of  Touraine,  Molasse  of  Swit- 

I  zerland,  and  part  of  Vienna  Basin. 


\  Eocene  Strata  of  London  and  Paris  Basins. 
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As  in  other  systems,  so  in  the  Tertiary,  the  fossils  of  the  older  strata  differ 
considerably  from  those  of  the  newer  ;  and  thus  the  whole  might  be  con- 
\  eniently  grouped  into  Lower,  Middle,  and  Upper.  Palaeontologists,  how- 
ever, have  chosen  a  somewhat  different  nomenclature,  and,  taking  the  per- 
centage of  fossil  shells  as  their  guide,  have  adopted  the  scientific  divisions 
above  tabulated.  Thus  Eocene  (eos,  the  dawn,  and  kahios,  recent)  implies 
that  the  strata  of  this  group  contain  only  a  small  proportion  of  existing 
species,  which  may  be  regarded  as  indicating  the  dawn  of  existing  things  ; 
Miocene  {meion,  less)  implies  that  the  proportion  of  recent  shells  is  less 
than  that  of  extinct ;  Pliocene  (pleion,  more),  that  the  proportion  of  recent 
shells  is  more  or  greater  than  that  of  the  extinct ;  and  Pleistocene  {pleision, 
most),  that  the  shells  of  this  group  are  mostly  those  of  species  inhabiting 
the  present  seas.  This  nomenclature  is  now  in  general  use  by  English  geo- 
logists, though  it  must  be  confessed  that  the  progress  of  fossil  discovery 
has  long  since  rendered  the  divisions  lower,  middle,  and  upper,  more 
appropriate,  and  much  less  liable  to  mislead.  For  further  details  and 
foreign  equivalents,  see  tabulations,  "Geological  Scheme." 

Tesselldted  (Lat.  tessela,  dim.  of  tessera,  a  cube  or  small  square  of  wood 
used  in  chequer- work). — Divided  into  squares  or  chequers,  either  by  differ- 
ent colours,  or  by  the  crossing  of  striae  ;  chequered  ;  arranged  in  square  or 
lozenge-shaped  compartments. 

Testdcea  (Lat.  testa,  a  shell). — A  general  designation  for  those  moUuscovis 
animals  that  are  furnished  with  a  shelly  covering,  as  the  oyster,  peri- 
winkle, &c.,  in  contradistinction  to  those  which  are  naked  or  merely 
covered  with  a  tough  coriaceous  tunic  {tunicata). 

Tetra  (Gr.,  four). — A  frequent  prefix  in  scientific  nomenclatiu'e,  as  tetra- 
gonal, four-coniered  ;  letradactylous,  having  four  toes,  &c. 

Tetracdulodon  (Gr.  tetra,  four,  catdos,  stalk,  and  odous,  tooth).  — Liter- 
ally "  four  tusk-teeth  ;  "  a  name  proposed  by  Dr  Godman  as  a  generic 
distinction  for  some  elephantine  jaws  of  the  tertiary  period,  which  have 
two  short  tusks  in  the  lower  jaws  in  addition  to  the  long  tusks  of  the 
upper  jaws.  Professor  Owen  and  others  regard  the  tetracaulodon  of  Dr 
Godman  as  the  immature  state  of  the  Mastodon  Giganteus — the  lower 
tusks  being  merely  milk-teeth,  which  were  lost  as  the  animal  became 
ad\ilt.  Some  palaeontologists,  however,  still  retain  the  distinction,  and 
enumerate  several  species  of  the  genus  Tetracaulodon. 

Tetrddymite  (Gr.  tetra,  four). — Telluric-bismuth ;  so  called  from  the 
quadruple  macles  in  which  its  crystals  usually  appear.  It  also  occurs  mas- 
sive and  granular  foliated ;  of  a  brilliant  steel-grey  colour ;  and  consists 
of  60.00  bismuth,  34.60  tellurium,  and  4.80  svdphur. 

Tetragon61epi8  (Gr.  tetra,  four,  gone,  corner,  and  Icjns,  scale). — Liter- 
ally "four-cornered scale ; "  a  Liassic  fish  somewhat  similar  to  the  Dapedius 
(which  see),  but  differing  in  the  characters  of  its  scales  and  teeth,  and  be- 
longing to  the  Pycnodont  family. 

Tetral6pliodon  (Gr.  tetra,  four,  and  loplios,  ridge). — Literally  "four- 
ridged  ;  "  one  of  Dr  Falconer's  sub-genera  of  Mastodons,  which  he  divides 
into  trilophodon  and  tetralophodon,  according  as  the  crowns  of  their  molar- 
teeth  exhibit  three  or  four  pap-like  transverse  ridges  with  intervening 
depressions. 

Tetrapodlclmites  (Gr.  tetra,  four,  pons,  podos,  foot ;  and  ichnon,  a  foot- 
print).— The  footprints  of  four-footed  creatures,  as  batrachian  reptiles,  and 
other  terrestrial  saurians.— See  IcHNiTES. 
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Tetrdptems  (Gr.  Utra,  four,  and  'pteron,  wing  or  fin),  — Four-finned  ;  a 
genus  of  fossil  fishes  peculiar  to  the  Chalk  formation,  and  characterised, 
according  to  Agassiz,  by  the  close  apposition  of  their  pectoral  and  ventral 
fins. 

Thalactroides. — Fossil  fruits  belonging  to  plants  of  the  order  Raimncv- 
lacece,  and  related  to  Thalictrum  (Meadow-Rue) ;  hence  the  name.  They 
have  been  found  in  the  eocene  strata  of  France  and  England. 

Thalassiophytes  (Gr.  thalassios,  belonging  to  the  sea,  and  phyton,  a 
plant). — Literally  "  sea-plants  ; "  a  term.occasionally  employed  to  embrace 
the  entire  vegetable  productions  of  the  ocean — its  deep  waters,  its  rocks 
and  its  shores. 

Thecodont  (Gr.  theH,  a  sheath,  and  odous,  odontos,  tooth). — In  express- 
ing the  leading  modifications  in  the  mode  of  attachment  of  the  teeth 
among  the  inferior  or  squamate  saurians,  Professor  Owen  makes  use  of  the 
following  terms  :  viz.,  acrodont  {akros,  the  summit),  those  which  have  the 
teeth  anchylosed  to  the  summit  of  the  alveolar  ridge  ;  pleurodont  {pleuron, 
the  side),  those  which  have  them  anchylosed  to  the  bottom  of  an  alveolar 
groove,  and  supplied  by  its  side ;  and  thecodont,  those  which  have  the 
teeth  implanted  in  sockets,  either  loosely  or  confluent  with  the  bony  walls 
of  the  cavity. 

Thecodontosanrus  (Gr,  theJce^  a  sheath  or  socket,  and  odous,  odontos, 
tooth). — Literally  "  socket-tooth  saurian  ; "  a  type  of  reptile  apparently 
peculiar  to  the  Permian  epoch  ;  and  so  called  from  having  the  teeth  im- 
planted in  distinct  sockets,  as  in  the  crocodile.  The  remains  were  first 
discovered  by  Dr  Riley  and  Mr  Stutchbury  in  the  dolomitic  conglomerate 
of  Somersetshire,  and  consist  of  jaws,  teeth,  vertebrae,  and  bones  of  the 
extremities  ;  but  similar  forms  have  since  been  obtained  from  the  Per- 
mians  of  Russia,  Germany,  and  Chatham  in  North  Carolina.  *'The 
teeth,"  says  Dr  Mantell,  "  are  pointed,  compressed  laterally,  trenchant, 
and  finely  serrated  on  the  edges.  These  reptiles,  in  their  thecodont  type 
of  dentition,  biconcave  vertebrse,  double-headed  ribs,  and  proportionate 
size  of  the  bones  of  the  extremities,  are  nearly  related  to  the  Teleosaurus 
of  the  Oolite  ;  but  combine  a  lacertian  form  of  tooth  and  structure  of  the 
pectoral  arch  with  these  crocodilian  characters ;  and  the  bodies  of  the 
vertebrse  have  a  series  of  ventricose  excavations  for  the  spinal  chord,  in- 
stead of  a  cyclindrical  canal." 

Thelodus  (Gr.  tliel^,  a  little  nipple,  and  odoiis,  tooth). — A  fish  of  the 
Silurian  bone-bed  ;  so  called  from  its  peculiar  mammillated  teeth.  No- 
thing is  yet  known  of  its  true  affinities. 

Thendrdite  (after  M.  Thenard).— Anhydrous  sulphate  of  soda  occurring 
in  crystalline  crusts,  of  a  vitreous  white  colour,  at  the  salt-springs  of 
Espartinas,  near  Madrid,  where  it  is  deposited  from  the  waters  during 
the  summer  months.     It  is  used  for  preparing  soda. 

Thermal  (Gr.  therme,  heat). — Warm;  applied  to  hot  springs  and  other 
waters  whose  temperature  exceeds  60°  Fahrenheit. 

Thermondtrite  (Gr.  therm§,  heat,  and  natron,  crude  carbonate  of  soda), 
— Haidinger's  term  for  prismatic  carbonate  of  soda,  consisting  of  50.1 
soda,  35.4  carbonic  acid,  and  14.5  water,  with  slight  earthy  impurities. 
It  occurs  with  natron  in  the  lakes  of  South  America,  the  Egyptian  desert, 
&c.,  and  is  deposited  from  their  waters  during  the  warm  season  ;  whence 
the  name.  According  to  Haidinger,  a  saturated  solution  of  soda  at  a  tem- 
perature of  77°  to  99°  Fahr.,  and  cooling  slowly,  forms  crystals  of  thermo- 
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natrite ;  whereas  a  less  saturated  solution  at  a  lower  temperature  forms 
crystals  of  natron. 

Thin-out. —A  stratum  is  said  to  ''thin-out"  when  it  becomes  thinner 
and  thinner,  as  you  trace  it  in  any  direction,  till  it  finally  disappears,  and 
its  place  is  taken  by  some  other  stratum.  A  thin-out  is,  in  fact,  the  natu- 
ral termination  of  every  stratum,  unless  its  edge  has  been  brought  to  the 
surface  by  subterranean  disturbance,  and  then  it  is  said  to  cro2)-out. 

Th6msonite  (after  Dr  Thomson  the  well-known  chemist). — A  mineral  of 
the  zeolite  family  occurring  in  rectangular  prisms  in  druses,  in  fan- 
shaped,  or  in  radiated  aggregates  of  a  whitish  colour ;  and  found  with 
calc-spar  and  other  zeolitic  minerals  in  cavities  in  amygdaloid,  basalt, 
greenstone,  and  old  lavas.  Known  also  as  Comptonite,  and  consists  of 
silica  38.5,  alumina  30.6,  lime  12.6,  soda  4.8,  and  water  13.15. 

Thorina. — The  protoxide  of  the  metal  ilionnm,  an  earth  discovered  by 
Berzelius  in  the  mineral  thorite ;  thorium  being  named  after  the  Scandina- 
vian deity  Thor. 

Thdrite. — A  hard,  brittle,  reddish-brown,  massive  mineral  occurring  in 
the  Syenites  of  Norway,  and  yielding  to  analysis  about  58  per  cent  of  the 
earth  Thorina. 

Th.risson6ta8  (Gr,  thrix,  thrissos,  bristle,  and  notos,  back). — Literally 
^'  bristle-back  ;"  a  genus  of  fishes  peculiar  to  the  lias  and  lower  oolite,  and 
characterised  by  the  peculiarity  of  their  dorsal  fin. 

Thrissops  (Gr.  thrix,  bristle,  and  opsis,  appearance). — One  of  Agassiz' 
genera  of  fossil  fishes,  occurring  in  the  lias  and  oolite,  and  so  named  from 
the  long  bristle-like  character  of  their  fin-rays. 

Throw. — A  miner's  term  ior  fault,  because  of  its  displacing  the  strata — 
"throwing"  them  up  on  one  side  and  down  on  the  other.  The  "  throw" 
is  the  amount  of  vertical  displacement  occasioned  by  a  fault ;  hence  the 
fault  is  said  to  be  an  upthrov)  or  downthrotv,  an  upcast  or  downcast,  accord- 
ing to  the  side  from  which  it  is  viewed. 

Thuites. — A  genus  of  coniferous  plants  occurring  in  fragments  in  the 
shale  and  coal  of  the  oolite,  and  so  called  from  the  resemblance  of  their 
imbricated  stems  and  terminal  twigs  to  those  of  the  modern  Thuja  or 
Thuya,  better  known  as  the  Arhor-vitce. 

Thulite. — A  rare  variety  of  epidote  of  a  rose  or  peach-blossom  colour, 
occurring  in  granular  masses  in  the  granites  of  Svuland  in  Norway. 

Thummerstone  or  Thummerstein. — The  Axinite  of  other  mineralogists ; 
so  called  by  Werner  from  its  occurring  in  the  crystalline  rocks  of  Thum  in 
Saxony. 

Thylacoleo  (Gr.  thylahos,  pouch,  and  leo,  lion).  —  Literally  "pouched 
lion;"  a  carnivorous  marsupial  mammal  from  the  pleistocene  or  upper- 
most tertiaries  of  Australia ;  and  so  called  from  the  trenchant  dentition  of 
its  skull  (the  only  portion  yet  found),  which  rivals  that  of  the  lion  in  size. 
Thylacotherium  (Gr.  thylakos,  a  pouch,  and  therion,  animal). — A  small 
marsupial  mammal  of  the  Oolite.  Apparently  the  same  as  Amphitheri^cm, 
which  see. 

Tile-Ore. — A  variety  of  red  oxide  of  copper,  of  a  reddish-brown  colour, 
occurring  massive  or  incrusting,  earthy  or  more  or  less  indurated.  It 
consists  of  sub-oxide  of  copper,  mixed  with  much  peroxide  of  iron  and 
other  substances. 

Tilestone. — Any  thinly-laminated  sandstone  suitable  for  roofing ;  applied 
specially  to  the  flaggy  beds  at  the  base  of  the  Old  Red  Sandstone.     The 
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"  Tilestones  "  as  a  group  are  regarded  as  the  "  passage  or  transition  beds  " 
between  the  Silurian  and  Devonian  systems  ;  and  have  been  ranked  by  some 
geologists  with  the  one  system,  and  by  others  with  the  other.  As  developed 
in  Hereford,  Lanark,  and  Forfar,  lithologically  and  palaeontologically,  we 
are  inclined  to  consider  them  as  the  true  basis  of  the  Old  Red  Sandstone. 

Tilgate  Forest,  in  Sussex,  situated  on  the  clays,  sandstones,  and  calci- 
ferous  grits  of  the  Wealden  formation ;  a  district  rendered  classical  by  the 
discoveries  of  the  late  Dr  Mantell. — See  his  Fossils  of  Tilqate  Forest,  1  vol. 
4to,  1827. 

Till.^ — A  provincial  Scotch  term  for  the  stiff  unstratified  clays  of  the 
Boulder  formation. 

Tilted  up. — Applied  to  strata  that  are  suddenly  or  abruptly  thrown  up 
at  a  high  angle  of  inclination.  Tilts  of  this  nature  are  usually  accom- 
panied by  fractures  and  crushings  of  the  strata. 

Tin  (Lat.  stanyium).  —  A  well-known  metal  of  a  silver- white  colour, 
slightly  tinged  with  grey,  having  a  peculiar  taste,  and  an  odour  which 
may  be  readily  recognised  when  held  for  a  while  in  the  warm  hand.  It  is 
considerably  harder  than  lead  ;  has  a  specific  gravity  of  7.3 ;  and  fuses  at 
442°  Fahr.— a  temperature  170°  below  the  melting  point  of  lead.  It  is 
very  malleable  when  heated  to  about  200°,  and  is  readily  beaten  into  leaf 
or  tin-foil ;  but  it  is  not  very  ductile,  though  it  may  be  drawn  into  wire  of 
feeble  tenacity.  It  is  flexible,  bending  with  a  crackling  noise,  apparently 
the  result  of  its  crystallised  structure — the  fused  metal  crystallising  in 
regular  octahedrons.  As  a  metal  that  does  not  readily  tarnish,  it  is 
employed  for  coating  sheet-iron  (tin-plate),  and  copper ;  and  its  foil, 
alloyed  with  quicksilver,  forms  the  reflecting  surface  of  glass  mirrors.  It 
also  unites  with  other  metals  and  forms  valuable  alloys,  as  bronze,  hell-metal, 
specuhim-meial,  and  the  like  ;  and  its  salts,  dissolved  in  muriatic  acid,  are 
used  in  dyeing  and  calico-printing.  It  has  not  been  found  native  (or  at  least 
very  doubtfully  so),  but  it  is  obtained  from  cassiterite,  pyramidal  tin-ore  or 
oxide  of  tin,  which  occurs  in  veins  in  the  granitic  and  crystalline  rocks 
of  Cornwall,  Saxony,  Spain,  the  East  India  Islands,  and  other  localities. 

Tin  Ore  or  Tin  Stone. — The  familiar  name  given  to  the  oxide  of  tin,  or 
Cassiterite,  as  being  the  only  ore  from  which  the  tin  of  commerce  is  derived. 
It  occurs  in  veins  in  the  granitic  and  crystalline  rocks,  and  is  usually 
associated  with  wolfram,  copper,  iron-pyrites,  and  other  minerals.  It  is 
found  either  in  blackish- brown  pyramidal  or  prismatic  crystals ;  or  massive 
in  granular  aggregates ;  and  not  unfrequently  in  rounded  fragments  in 
gravelly  detritus.  The  name  wood-tin  is  given  in  Cornwall  to  the  kidney- 
shaped  masses  which  have  a  finely  fibrous  or  radiated  structure ;  toacHs-eye- 
tin,  to  the  same  variety  when  the  concretions  are  small  and  berry-like ; 
and  stream-tin,  to  the  gravel-like  ore  found  with  detritus  in  the  gullies  and 
water-courses  of  metalliferous  districts.  As  an  ore,  it  consists  of  77.50 
tin,  21.50  oxygen,  with  traces  of  iron  and  silica;  and  being  disseminated 
through  the  veinstone,  the  rock  must  be  pounded  and  washed  before  the 
ore  can  be  smelted.  As  a  geological  generalisation,  it  is  asserted  that  in 
Cornwall  tin  usually  occurs  in  the  upper  portion  of  the  veins,  while  copper 
is  found  below. 

Tin-Pyrites. — Known  also  as  Stannine  or  Bell-metal  ore;  a  sulphuret 
of  copper,  tin,  and  iron,  the  iron  sometimes  replaced  by  zinc.  It  is  a 
mineral  of  a  steel-grey  or  sometimes  of  a  coppery-yellow  colour ;  occurring 
massive,  granular,  and  disseminated,  rarely  crystallised ;  and  is  usually  as- 
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sociated  with  tin-ore  in  the  veins  of  Cornwall  and  Bohemia. — See  Stan- 
nine. 

Tincal.— Crude  borax,  as  it  is  imported  from  the  East  Indies  in  dirty- 
yellow  crystals.  When  refined  it  constitutes  the  Borax  of  commerce, 
which  see, 

Tirolite  (occurring  in  many  parts  of  the  Tyrol).— Known  also  as  Copper- 
froth  ;  a  fine  verdigris-green  or  az\ire-blue  carbonate  of  copper  and  arsenic, 
occurring  in  reniform  or  mammillary  aggregates,  with  a  radiating  foliated 
texture  and  drusy  surface.  It  is  found  in  beds  and  veins  with  other  copper 
ores. 

Titanlferons. — Containing  or  yielding  titanic  acid  and  titanium ;  as 
titanife)-ons-cerite,  a  blackish-brown  mineral,  consisting  of  the  oxides  of 
cerium,  iron,  manganese,  and  titanium ;  and  titan-schorl,  known  also  as  ruiile 
or  ingrine,  a  mineral  consisting  of  oxide  of  titanium  and  peroxide  of  iron. 

Titanite.  —  Prismatic  titanium  ore;  a  silico-titanite  of  lime;  better 
known  to  English  mineralogists  as  Sphene,  which  see, 

Titdnium  (Gr.  titanos,  falling  to  a  calx  or  Mme), — One  of  the  elementary 
substances,  discovered  by  the  Rev.  Mr  M'Gregor  in  1789 ;  it  is  of  a  dark 
copper-red  colour,  with  a  strong  metallic  lustre,  which  readily  tarnishes 
on  exposure  to  the  air.  As  titanic  acid,  it  is  a  constituent  of  several 
minerals,  as  Menekite,  Sphene^  BrooJcite,  Rutile,  and  Anatase. 

Toadstone. — A  term  applied  by  the  Derbyshire  miners  to  certain  trap- 
rocks  which  occur  interstratified,  or  in  connection,  with  the  mountain 
limestones  of  that  country.  Some  of  these  toadstone  beds  are  compact 
and  basaltic,  others  are  earthy,  vesicular,  and  amygdaloidal.  By  some 
(and  with  every  degree  of  probability)  the  term  is  said  to  be  from  the 
Grerman  todt-stein  or  dead-stone — the  rock  being  dead  or  unfruitful  of  lead- 
ore  as  compared  with  the  associated  limestones  ;  according  to  others,  the 
rock  obtains  its  name  from  the  resemblance  of  its  amygdaloidal  spots  to 
those  on  a  toad's  skin. 

Topaz  (Gr.  topazion,  though  it  is  doubtful  whether  the  topazion  of  the 
ancients  were  the  same  as  our  topaz). — One  of  the  gems  ;  occurring  in 
finely  striated  prismatic  crystals,  massive  with  indistinct  crystalline  struc- 
ture, or  disseminated  in  rounded  fragments  ;  transparent,  vitreous,  electric 
when  heated  or  rubbed,  and  of  various  colours  or  colourless.  It  is  found 
chiefly  in  the  granitic  and  crystalline  rocks,  and  frequently  associated  with 
rock-crystal,  tourmaline,  beryl,  and  euclase,  or  with  fluor-spar  and  other 
minerals  containing  fluorine.  It  is  harder  than  quartz,  has  a  specific 
gravity  of  about  3.5,  and  consists  of  alumina,  silica,  and  fluoric  acid. 
Topaz  is  highly  valued  as  an  ornamental  stone,  and  the  chief  supplies  are 
obtained  from  Brazil  and  Siberia,  though  found  in  many  other  countries. 
Those  from  Brazil  have  deep  yellow  tints,  but  become  pale  pink  or  red  on 
exposure  to  heat ;  those  from  Siberia  have  a  bluish  tinge  ;  the  Saxon 
topazes  are  of  a  pale  wine-yellow,  but  become  limpid  by  exposure  to  heat ; 
and  those  found  in  the  Scotch  Highlands  are  of  a  sky-blue  colour.  The 
purest  from  Brazil  are  termed  Ooutte  dJEau  (drops  of  water),  and,  when 
cut  in  facets,  closely  resemble  the  diamond  in  lustre  and  brilliance.  A 
common  or  coarse  columnar  topaz  named  Pyrophysalite  is  not  to  be  con- 
founded with  the  Preciotis  Topaz  above  described. 

Topdzolite.— A  pale  yellow,  nearly  transparent,  variety  of  garnet,  found 
in  Piedmont,  and  consisting  of  37  silica,  2  alumina,  29  lime,  4  glucina,  25 
iron,  and  2  manganese. 
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Topaz-Rock. — The  name  given  to  a  granular  slaty  mixture  of  quartz, 
schorl,  and  topaz,  occurring  at  Schneckenstein,  near  Auerbach  in  Saxony. 

Top6grapliy  (Gr.  topos,  a  place,  and  grapho,  I  describe). — A  particular 
account  of  any  locality,  city,  town,  or  village  ;  in  contradistinction  to  the 
general  geography  of  the  country  in  which  it  is  situated. 

Tomddo  (Span,  tournar,  to  turn). — A  whirlwind ;  any  violent  storm  or 
hurricane  of  wind,  usually  accompanied  with  thunder,  lightning,  and  rain. 
Tornadoes,  though  excessively  violent  and  destructive,  are  for  the  most 
part  limited  in  area  and  of  short  duration. 

T6rrelite  (after  Dr  Torrey).— A  red-coloured  variety  of  Columhite  or 
Niohite  from  New  Jersey,  consisting  of  niobic  acid,  protoxide  of  iron,  and 
manganese. 

Torrid  Zone  (Lat.  torridus,  burning,  scorching), — The  middle  zone  or  belt 
of  the  earth's  surface,  extending  on  each  side  the  equator  to  the  tropics 
of  Cancer  and  Capricorn  respectively  ;  and  so  called  from  its  high  tempe- 
rature.— See  Zone. 

Tosca-Rock. — A  name  given  by  the  inhabitants  of  Buenos- Ayres  to  a 
marly  arenaceous  rock  found  imbedded  in  layers  and  nodular  masses 
among  the  argillaceous  earth  or  mud  of  the  Pampas.  The  term  is  used  by 
Mr  Darwin  in  his  interesting  descriptions,  and  has  been  adopted  by  sub- 
sequent observers.— See  Pampean  Formation. 

Touchstone. — A  variety  of  flinty  slate,  so  called  from  its  being  used  for 
testing  the  purity  of  gold — the  quality  of  the  metal  being  judged  of  by  the 
colour  of  the  streak  which  it  leaves  on  the  stone. — See  Lydian  Stone. 

Toiirmaline. — A  mineral  occurring  in  the  granitic  and  metamorphic 
rocks  of  most  countries,  and  so  complex  and  variable  in  composition  as  to 
be  usually  divided  into  three  groups — Schorl,  A  chroite,  and  Ruhellite.  It 
occurs  in  long  prismatic  crystals,  generally  striated  vertically,  and  im- 
bedded or  attached.  It  is  most  frequently  black,  but  is  found  of  various 
colours,  and  occasionally  colourless  ;  is  about  the  hardness  of  felspar  ;  spe- 
cific gravity  3.3 ;  and  becomes  electrical  by  heat  or  by  friction.  Tourma- 
line is  ranked  under  the  "  Gem  "  family,  though  not  greatly  prized  as  a 
precious  stone — ^the  red  varieties  being  known  as  Ritbellites  or  Siberites 
(from  Siberia) ;  the  dark-blue  as  Indicollites ;  the  black  opaque  varieties 
as  Schorl;  and  the  white  or  colourless  as  A  chroite.  "Though  a  wide- 
spread mineral,  tourmaline,"  says  J.  Nicol,  "is  not  of  high  geological 
importance,  as  it  only  forms  an  essential  constituent  of  schorl-rock  and 
topaz-rock,  both  very  limited  masses.  It  has  hitherto  been  found  only  in 
the  older  plutonic  and  metamorphic  rocks,  and  never  either  in  the  newer 
stratified  or  in  the  recent  trap  or  volcanic  fonnations.  It  is  very  com- 
mon in  granite,  where  it  sometimes  replaces  the  mica,  and  is  frequently 
associated  with  quartz,  orthoclase,  albite,  mica,  lepidolite,  chlorite,  topaz, 
and  beryl,  either  in  druses  or  in  subordinate  beds,  or  with  their  crystals 
enclosed  or  intermixed  with  each  other." 

Tox6ceras,  Toxoceratite  (Gr.  toxon,  a  bow,  and  keras,  horn). — A  genus 
of  the  Ammonite  family,  peculiar  to  the  Greensand  or  lower  Chalk  forma- 
tion, and  so  named  from  the  bow-shape  of  its  shell — like  an  ammonite 
uncoiled.  "  Between  toxoceras,  crioceras,  and  ancyloceras,"  says  Wood- 
ward, "there  are  numerous  intermediate  forms." 

Tdxodon  (Gr.  toxon,  a  bow,  and  odous,  tooth). — A  large  quadruped,  of 
unknown  affinity,  from  the  upper  tertiary  or  Pampean  formation  of 
South  America,  and  so  named  by  Professor  Owen  from  the  singularly 
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6virved  form  of  its  two  outer  incisors.  The  skull  is  twenty-eight  inches 
long  and  sixteen  broad,  and  presents  a  blending  of  the  osteological  charac- 
ters of  several  existing  natural  orders,  as  the  Rodents,  Pachyderms,  and 


ToxAster  (Gr.  toxon,  bow,  and  astrou,  star). — A  genus  of  fossil  sea-urchins 
peculiar  to  the  Neocomian  or  Lower  Chalk  formation,  characterised  by 
their  somewhat  semicircular  contour  (hence  the  name) ;  by  their  unde- 
pressed ambulacra,  which  converge  towards  the  summit  of  the  case  ;  by 
tlieir  horizontally-elongated  pores  ;  by  the  odd  ambulacrum  being  in  a 
deep  groove  ;  the  mouth  transverse,  and  the  vent  in  the  posterior  face. 

Trdchyte  (Gr.  trachys,  rough). — The  name  given  to  the  felspathic  class 
of  volcanic  rocks  which  have  a  coarse  cellular  paste,  rough  and  gritty  to  the 
touch.  "  This  paste,"  says  Lyell,  "  has  commonly  been  supposed  to  con- 
sist chiefly  of  albite,  but  according  to  M.  Delesse,  it  is  variable  in  compo- 
sition, its  prevailing  alkali  being  soda."  Through  the  base  are  dessemin- 
ated  crystals  of  glassy  felspar,  mica,  and  sometimes  quartz  and  hornblende, 
although  in  the  trachyte  properly  so  called  there  is  no  quartz.  The  varie- 
ties of  felspar  which  occur  in  trachyte  are  tri-silicates,  or  those  in  which 
the  silica  is  to  the  alumina  as  in  the  proportion  of  three  atoms  to  one. 

Trachytic  Porphyry. — This  rock,  according  to  Abich,  has  the  ordinary 
composition  of  trachyte,  with  quartz  superadded,  and  without  any  augite  or 
titaniferous  iron. 

Transition  (Lat.,  going  between,  intermediate). — The  passage  from  one 
state  or  period  to  another  ;  hence  we  speak  of  the  Tilestones  as  "  transition 
beds"  between  the  Silurian  and  Devonian  systems  ;  that  is,  partaking  in 
some  measure  of  the  character  of  both  systems. 

Transition  Bocks  or  Strata. — In  the  classification  of  Werner  and  his 
school  the  transition  strata  were  separated  from  the  primary  as  being  less 
crystalline,  affording  unmistakable  evidence  of  their  mechanical  or  sedi- 
mentary origin,  and  containing  occasional  remains  of  plants  and  animals. 
For  these  reasons  it  was  assumed  they  were  deposited  at  a  period  when 
the  earth  and  sea  were  passing  into  a  state  fit  for  the  reception  of  organ- 
ised beings  ;  and  hence  the  term  Transition.  It  comprised  the  GreyivacM 
formation  of  the  older  geologists ;  which  has  since  been  subdivided  into 
the  Cambrian  and  Silurian  systems. 

Transliicency  (Lat.  tra7is,  through ;  hiceo,  I  shine,  from  hix,  light). — 
Literally  "shining  through;"  that  property  of  minerals  and  other  sub- 
stances which  permits  light  to  pass  through  them,  but  not  in  sufiicient 
quantity  to  show  distinctly  the  forms  and  colours  of  objects  placed  on  their 
other  side.  A  mineral  is  therefore  said  to  be  translucent  when  light  evi- 
dently passes  through  its  substance,  though  objects  cannot  be  distinguished 
through  it  by  the  eye. — See  Transpakency. 

Transmutition  (Lat.)— A  change  from  one  place  to  another,  or  from 
one  thing  into  another.  A  term  adopted  by  Lamarck  and  his  followers  to 
express  their  hypothetical  views  of  the  derivation  of  existing  species  from 
preceding  species,  by  slow  and  gradual  Transmutations  of  one  form  of  organ- 
isation into  another  form,  independent  of  the  interference  of  anj'-  cre- 
ative agent,  and  merely  by  the  influence  of  external  or  physical  conditions, 
or  by  the  internal  impulses  of  the  organism  as  affected  by  extraneous 
causes. 

Transparency  (Lat.  trans,  through,  and  pareo,  I  appear). — Literally 
"appearing  through;"  that  property  of  bodies  which  permits  light  to 
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pass  through  them  so  freely  that  the  forms,  hues,  and  distances  of  objects 
can  be  distinctly  seen  on  the  other  side.  Air,  water,  the  purer  kinds  of 
glass,  and  many  minerals,  are  therefore  said  to  be  transparent ;  and  this 
property  varies  in  intensity  till  it  passes  into  mere  translucency  ;  and  trans- 
lucency  also  varies  in  degree  till  no  light  pass  through,  and  the  substance 
is  said  to  be  opaque. 

Trap,  Trdppeau  (Swedish,  trappa,  a  stair). — Tabular  gi'eenstone  and 
basaltic  rocks,  from  their  rising  up  in  step-like  masses,  were  originally  so 
termed ;  but  the  name  is  now  extended  to  all  igneous  rocks  which  are  not 
either  strictly  Granitic  or  decidedly  Volcanic.  Others  derive  the  origin  of 
the  term  from  the  terrace-like  aspect  of  secondary  hills,  generally  com- 
posed of  interstratified  greenstones,  basalts,  amygdaloids,  &c.,  which  stand 
out  in  ledges  from  the  softer  strata  that  have  yielded  to  denudation.  What- 
ever the  original  idea,  the  term  is  now  employed  by  geologists  to  embrace 
all  the  multifarious  igneous  rocks  that  belong  to  the  palaeozoic  and  secon- 
dary epochs,  as  distinct  from  the  more  ancient  granites  on  the  one  hand, 
and  the  recent  volcanic  rocks  on  the  other.  The  Trappean  series  thus 
embraces  basalt,  clinkstone,  basaltic  clinkstone,  greenstone,  greenstone- 
porphyry;  compact  felspar  or  felstone,  felspar-porphyry;  homstone, 
pitchstone,  pitchstone-porphyry ;  claystone,  claystone-porphyry ;  amyg- 
daloid, trap-tuff,  wack^,  trap-breccia,  and  the  like.  As  a  class,  they  are 
mainly  composed  of  felspar,  augite,  and  hornblende,  the  varieties  differing 
according  to  the  predominance  of  one  or  other  of  these  ingredients- 
Trass  or  Tarass.— A  provincial  German  term  for  a  Tertiary  tufaceous 
alluvium  or  volcanic  earth,  which  occupies  wide  areas  in  the  Eifel  district 
of  the  Rhine.  Its  basis  consists  almost  entirely  of  pumice,  in  which  are 
included  fragments  of  basalts  and  other  lavas,  pieces  of  burnt  shale,  slate, 
sandstone,  and  numerous  trunks  and  branches  of  trees.  It  seems  to  have 
originated  either  as  a  volcanic  mud,  like  that  thrown  out  by  the  craters  of 
the  Andes ;  or  as  volcanic  dust  and  ashes  deposited  in  the  fresh- water 
lakes  of  the  period.  When  pulverised  it  is  used  as  an  hydraulic  cement, 
like  the  pozzolana  of  Italy. 

Trdvertin. — A  whitish  concretionary  limestone  deposited  from  the  water 
of  springs  holding  lime  in  solution  ;  abundantly  formed  by  the  waters  of 
the  Anio,  at  Tibvir,  near  Rome ;  hence  the  name  Tiburtinus,  Travertinus 
or  Travertin.  It  is  usually  compact,  hard,  and  semi-crystalline,  and  in 
this  respect  is  distinguished  from  Calc-tuff  or  tufa,  which  is  a  loose  and 
porous  surface-deposit. 

Tremadoc  Slates. — A  series  of  colotu-ed  slates  and  grits  about  1000  feet 
thick,  occurring  at  Tremadoc  in  North  Wales,  and  constituting  a  portion 
of  the  Cambrian  system  of  Sedgwick  or  the  Lower  Silurian  of  Sir  Roderick 
Murchison. 

Tremolite  (named  from  Val  Tremola). — A  variety  or  sub-species  of  horn- 
blende, known  also  as  grammatite  and  calamite,  of  a  white  or  greenish-grey 
colour,  occurring  in  long  prismatic  crystals  or  in  columnar  aggregates — 
the  crystals  often  bent  and  striated  longitudinally,  pearly  and  semi- 
transparent.  Is  found  in  dolomite,  granular  limestone,  and  other  subor- 
dinate beds  in  the  crystalline  rocks. 

Tretosternon  (Gr.  tretos,  perforated,  and  stemon,  the  breast-bone). — 
The  generic  term  applied  to  the  fossil  bones  of  a  turtle-like  animal  from  the 
Wealden  and  Purbeck  beds.  It  seems  to  be  related  to  the  river-turtles 
{Trionyx  and  Emys)  of  the  hotter  regions  of  Asia,  Africa,  and  America. 
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Tri-  (Gr.  treis,  Lat.  tres,  three). — A  frequent  prefix  of  scientific  terms 
signifying  thrice,  or  in  threes  ;  as  tH-jiartite,  divided  into  three  parts ;  tH- 
gected,  cut  into  three  segments  ;  tri-lohate,  three-lobed  ;  tri-pinnate,  three 
times  pinnate,  &c. 

Trias,  Tridssic  System. — This  system  derives  its  name — Trias  or  triple 
series— from  its  being  composed  in  Germany,  where  it  is  very  fully  deve- 
loped, of  three  main  members  :— viz.  the  Keu2)er,  the  Muschelkalh,  and  the 
Bivnter-Sandstein.  These,  as  far  as  they  can  be  compared,  are  lithologi- 
cally  and  palseontologically  the  equivalents  of  the  Upper  New  Red  Sand- 
stone of  England,  and  may  be  intelligibly  co-ordinated  as  follows  :— 


I 


Germany.  England. 


f  Saliferous  and  gypseous 
^  J  shales,  with  beds  of  variegat- 

JSJIUFEB.  <v  g^  sandstones   and  carbon- 

\  aceous  laminated  clays. 

{Compact  greyish  limestone, 
with  beds  of  dolomite,  gyp- 
sum, and  rock-salt. 

„  c.  ( Various  coloured  sandstones, 

BUNTER&AND-      J  dolomites,    and    red    clays; 
STEIN.  1^  occasional  pisolites. 


Saliferous  and  gyp- 
seous marls,  with 
grey  and  whitish 
sandstones. 

{Wanting.) 

Reddish  sandstones 
and  quartzose  con- 
glomerates. 

Or  extending  the  co-ordination  to  France,  we  have  the  following  rela- 
tions : — 

England.  Germany.  France. 

Variegated  Marls.  Keuper.  Mames  Irishes. 

Muschelkalk.  Calcaire  coquillier. 

Variegated  Sandstone.  Bunter  Sandstein.       Gres  bigarrd. 

Gres  des  Vosges. 

The  Trias  is  thus  in  all  its  relations  the  Upper  New  Red  Sandstone  of  the 
earlier  English  geologists,  and  has  been  separated  from  the  Lower  New 
Red  or  Permian,  because  its  flora  and  fauna  are  essentially  Mesozoic,  and 
akin  to  those  of  the  Oolite  and  Chalk,  while  those  of  the  Permian  are  essen- 
tially Paleozoic  in  their  facies,  and  related  to  those  of  the  Carboniferous 

below. In  England  the  system  is  sparingly  fossiliferous,  but  in  Germany 

and  France,  as  well  as  in  Southern  Africa  and  North  America,  where  there 
is  a  large  development  of  Red  Sandstones,  supposed  to  be  of  Triassic  age, 
there  is  a  fuller  (though  by  no  means  exuberant)  exhibition  of  Life,  vege- 
table as  well  as  animal.  The  Flora  embraces  equisetums,  calamites,  ferns, 
cycadaceous  and  coniferous  plants ;  the  Fauna  corals,  star-fishes,  shell- 
fish, crustaceans,  reptiles,  numerous  foot-prints  of  reptiles  and  birds,  and 

indications  of  marsupial  mammals. Economically,  the  system  is  the 

great  repository  of  rock-salt  and  brine-springs  in  England  and  Ireland. — 
See  New  Red  Sandstone,  and  tabulations,  "  Geological  Scheme." 

Tricarpellites  (Gr.  treis,  three,  and  karjws,  fruit).— Fossil  nut-like  fruits 
from  the  London  clay,  so  called  from  their  consisting  of  three  carpels  or 
seed-cells. 

Trigonellites  (Gr.  treis,  three,  and  gonS,  corner). — A  shell-like  organism 
consisting  of  two  plates  or  valves,  and  so  called  from  its  triangular  form. 
"The  real  nature  of  the  shell,"  says  Lyell,  "of  which  there  are  many 
species  in  oolitic  rocks,  is  still  a  matter  of  conjecture.  Some  are  of  opinion 
that  the  two  plates  formed  the  gizzard  of  a  cephalopod  ;  for  the  living 
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Nautilus  has  a  gizzard  with  homy  folds,  and  the  Bulla  is  well  known  to 
possess  one  formed  of  calcareous  plates. " 

Trigdnia  (Gr.  treis,  three,  and  gone,  comer). — A  dimyarian  bivalve  of 
the  Oolite  and  Chalk,  so  called  from  its  three-coi-nered  shape.  The  fossil 
trigoniae  are  thick,  tuberculated,  ribbed  shells — the  ribs  either  radiating 
or  arranged  concentrically  :  but  the  shell  having  been  almost  entirely 
nacreous,  it  is  generally  wanting,  and  only  the  cast  remains — the  "horse- 
heads  "  of  the  Portland  quarrymen.  About  100  species  are  catalogued  from 
the  Trias  to  the  Chalk  inclusive  ;  none  have  yet  been  found  in  Tertiary 
strata,  but  one  or  two  species  occur  in  the  Australian  seas. 

Trigoniadse. — A  family  of  conchiferous  molluscs,  of  which  Trigonia  is 
the  type,  having  equivalve,  close,  three-cornered  shells,  with  the  umbones 
directed  backwards  ;  interior  nacreous  ;  ligament  external ;  hinge- teeth 
few  and  diverging.  The  family  is  chiefly  fossil,  and  includes  trigonia, 
myophoria,  axinus,  and  lyrodesma. 

Trigonocdrpon  (Gr.  treis,  three;  gon^,  comer;  and car;)05, fruit). — A  genus 
of  thick-shelled  fruits  occurring  in  the  coal-measures,  and  so  called  from 
the  three  projecting  ribs  or  corners  which  mark  the  surface  of  the  shell. 
They  vary  considerably  in  size,  and  are  regarded  as  palm-nuts,  to  which 
they  bear  a  striking  resemblance. 

Trflobite,  Trilobitidse  (Gr.  treis,  three,  and  lohos,  lobe). — An  extensive 
family  of  palaeozoic  crustaceans,  deriving  their  name  from  the  obvious 
three-lobed-like  aspect  of  their  bodies.  The  trilobites  in  numerous  generic 
forms,  as  asaphus,  anfipyx,  calymeiie,  homalonotus,  ilceiius,  ogygia,  olenus, 
phacops,  trinucleus,  &c,,  are  especially  characteristic  of  the  Silurian  system; 
about  a  dozen  genera  range  through  the  Devonian  epoch  ;  only  three  or 
four  make  their  appearance  in  Carboniferous  strata ;  and  not  a  single 
specimen  has  been  found  in  any  later  formation.  The  skeleton  of  the 
trilobite  consists  of  a  cephalic  shield  or  plate  {ceplmlo-ilwrax),  furnished 
with  prominent  many-facetted  sessile  (very  rarely  pedunculated)  eyes  on 
the  upper  or  dorsal  aspect,  and  beneath  a  labrum  or  "hypostome"  which 
would  indicate  foot-jaws  ;  a  three-lobed  body  in  segments  less  or  more 
numerous ;  and  a  caudal  plate  or  appendage  {pygidium)  variously  termi- 
nated. As  yet  no  indications  of  antennae  or  limbs  have  been  detected  ; 
"still,"  says  Owen,  "there  can  be  no  doubt  they  enjoyed  such  locomotive 
power  as  even  the  limpet  and  chiton  exhibit  when  requisite."  Many  of 
them  are  extremely  minute,  and  in  all  likelihood  the  larval  forms  of  larger 
so-called  genera ;  a  considerable  number  attain  a  size  of  from  one  to  six 
inches  ;  and  it  is  rarely  indeed  that  fragments  are  found  indicating 
species  exceeding  twelve  or  fifteen  inches  long.  For  the  subdivisions  of 
the  group,  and  its  place  among  the  Crustacea,  see  tabulations,  "Animal 
Scheme." 

Tril6pliodon  (Gr.  treis,  three,  and  lophos,  ridge). — Literally  "three- 
ridged  ; "  one  of  Dr  Falconer's  sub-genera  of  Mastodons,  which  are  divided 
by  him  into  trilophodon  and  tetralophodon,  according  as  the  crowns  of  their 
molar  teeth  exhibit  three  or  four  pap-like  transverse  ridges  with  inter- 
vening depressions. 

Trionyx  (Gr.  treis,  three,  and  onyx,  claw). — Literally  "three-clawed  ;  "  a 
fossil  tortoise  or  chelonian  occurring  in  Tertiary  strata ;  and  doubtfully 
(from  three-clawed  imprints  of  footsteps)  in  any  earlier  formation. 

Trlplite  (Gr.  treis,  three). — A  phosphate  of  manganese  occurring  in  mas- 
sive or  coarsely  granular  aggregates,  and  so  called  from  its  being  cleav- 
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able  in  three  directions,  at  right  angles  to  each  other.  Consists  of  34 
iron  protoxide,  33  manganese  protoxide,  and  33  phosphoric  acid, 

Tripoli.— A  polishing  powder  originally  brought  from  Tripoli  in  Africa, 
but  now  found  in  many  other  places.  It  is  a  kind  of  "rotten-stone," 
composed  of  the  siliceous  shields  of  microscopic  infusoria,  and  diato- 
maceae ;  an  infusorial  or  microphytal  earth  of  a  whitish-grey  or  yellow 
colour  ;  soft,  light,  and  friable. 

Trist^cMus  (Gr.  treis,  three,  and  stycJios,  row). — A  genus  of  cestraciont 
fin-spines  or  ichthyodorulites  from  the  Carboniferous  formation,  indicative 
of  shark-like  fishes  of  great  size ;  and  so  called  from  the  triple  row  of  barbs 
or  tooth-like  processes  with  which  they  are  anned. 

Trochitae  (Gr.  trochos,  a  wheel). — A  name  given  by  the  earlier  palaeon- 
tologists to  the  small  detached  joints  of  the  encrinite. — See  Entrochi. 

Trochdceras  (Gr.  trochos,  a  hoop,  and  keras,  horn). — A  genus  of  nauti- 
lites  found  in  the  Upper  Silurians  of  Bohemia.  Shell  nautiloid,  spiral, 
depressed. 

Troclms  (Lat.  trochns,  a  hoop). — An  extensive  genus  of  living  and  fossil 
univalves  belonging  to  the  family  Tafhinidce,  and  characterised  by  their 
pyramidal-shaped  numerous  whorled  shells,  which  are  nearly  flat  at  the 
base,  and  have  an  oblique  rhombic  aperture  which  is  pearly  inside  ;  hence 
the  common  designation  of  "silver-shells."  They  are  found  fossil  from 
the  Devonian  upwards,  the  fossil  being  more  numerous  than  the  existing 
species. 

Trogontherium  (Gr.  trogo,  I  gnaw,  and  therion,  beast).  —  Literally 
"gnawing-beast ; "  an  extinct  rodent  found  in  the  fresh- water  pleistocenes 
or  uppermost  tertiaries  of  Europe,  and  so  closely  allied  to  the  existing 
beaver  that  it  is  by  some  palaeontologists  regarded  as  a  mere  specific  or 
sub-generic  form.  Its  bones  indicate  a  size  about  a  fourth  larger  than  the 
largest  known  species. 

Tr6ua  (Arabic). — A  crude  carbonate  of  soda,  occurring  in  crystalline  in- 
crustations in  the  deserts  of  Africa  and  Asia,  and  in  the  dried-up  lakes  and 
river-courses  of  South  America.  Consists  of  about  38  soda,  40  carbonic 
acid,  and  22  water. 

Tropics,  Tropical  (Gr.  tropikos,  from  tre2-)0,  I  turn).— Those  two  circles 
on  the  earth's  surface  over  which  the  sun  seems  directly  to  pass  when  he  is 
at  the  greatest  distance  from  the  equator — viz.,  23|  degrees  ;  hence  the  one 
is  called  the  northern  tropic  or  Tropic  of  Cancer,  and  the  other  the  southern 
or  Tropic  of  Capricorn.  The  zone  or  belt  of  the  earth  within  these  circles  is 
said  to  be  "within  the  tropics"  or  "tropical,"  and  constitutes  the  Torrid 
Zone  of  climatologists.  Plants,  animals,  climate,  and  other  phenomena 
occurring  within  this  region,  are  said  to  be  Tropical ;  those  on  the  extreme 
temperate  verges  of  the  region,  Suh-trojyical. 

Tr6pifer  (Gr.  tropis,  keel,  and/ej-o,  I  bear). — A  minute  crustacean  from 
the  Lias  bone-bed  of  Aust  Passage  ;  so  called  from  its  keeled  carapace. 

Trough. — A  familiar  term  for  any  sudden  depression  of  strata  by  which 
they  are  made  to  assume  the  basin-shaped  or  synclinal  arrangement. 
Generally  used  as  synonymous  with  basin  or  syncline. 

Tabiporites  (Lat.  tiihiis,  a  tube,  and  porus,  a  pore).— Parkinson's  term 
for  a  genus  of  fossil  corals  composed  of  closely -united  calcareous  tubes — 
each  tube  having  been  the  abode  of  an  individual  polype.  Now  known  as 
Syringopora,  which  see. 

Tuff,  Tufa,  (Ital.  tufo,  Gr.  tojs/io*).— Originally  applied  to  a  light  porous 
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took  composed  of  cemented  scoriae  and  ashes  ;  but  now  used  for  any  porous 
vesicular  compound,  as  calc-tuff,  trap-tuf,  volcanic-Utfa,  &c.  ;  which  see. 

Tungsten  (Swedish,  heavy  done). —K  hard  brittle  metal,  of  a  light  steel- 
grey  colour  and  brilliant  metallic  lustre,  having  a  specific  gravity  of  17.5. 
It  is  barely  fusible  at  the  greatest  heat  of  the  smith's  forge,  but  when 
heated  to  redness  in  the  open  air  it  is  converted  into  the  peroxide  (tungstic 
acid).  Its  ores,  tungstates  of  lime,  iron,  and  manganese,  are  very  fre- 
quently associated  with  those  of  tin,  which  they  greatly  injure.  These 
are  wolfram,  tungstate  of  iron  and  manganese  ;  stolziie,  lungstate  of  lead  ; 
scheelite,  tungstate  of  lime ;  and  tungstic  ochre.  The  metal  is  not  used  in 
the  arts ;  but  tungstic  acid  is  employed  in  dyeing.  It  was  discovered  by 
Scheele  in  1781 ;  hence  the  occasional  early  synonym  of  Scheelium  or 
Scheelite. 

Tunicdta  (Lat.  tunica,  a  coat  or  tunic). — A  class  of  headless  molluscs, 
which  have  no  shells,  but  are  protected  instead  by  an  elastic,  leathery- 
looking  tunic  ;  hence  the  name.  The  tunicaries  have  no  organs  of  locomo- 
tion, but  are  found  floating  freely  in  the  ocean,  or  fixed  to  rocks,  sheUs, 
sea- weeds,  and  the  like.  They  are  hollow,  and  have  two  orifices  from  which 
they  squirt  the  water  after  it  has  served  the  purposes  of  respiration  and 
nutrition,  and  this  forcible  ejection  assists  in  propelling  those  that  are  free 
floaters.  They  are  divided  into  two  great  groups — th.Q fixed  or  Ascidians ; 
and  the  free-floating  or  Salpians,  which  see. 

Turbindted  (Lat.  turbo,  a  whipping-top). — Top-shaped ;  generally  ap- 
plied to  these  univalve  shells  which,  like  the  winkle  and  garden-snail,  have 
a  spiral  top-like  form. 

Turbinidse  (Lat.  ttirbo,  a  whipping-top). — An  extensive  family  of  gastero- 
pod  molluscs,  of  which  the  common  turbo  or  "top-shell"  has  been  taken 
as  the  type.  The  Turbinidse  (which  include  the  genera  turbo,  phasianella, 
trochus,  euomphalus,  &c.)  have  spiral,  top-shaped,  or  pyramidal  shells; 
more  or  less  pearly  inside  ;  and  furnished  with  a  calcareous  or  horny 
operculum.  They  are  marine,  littoral  in  their  habits,  feed  on  sea- weeds,  and 
have  a  world-wide  distribution. 

Turbo  (Lat.  a  whipping-top). — The  common  top-shell,  a  genus  of  gaster- 
opod  moUuscs,  embracing  about  60  living  species  found  in  all  seas  ;  and 
upwards  of  360  fossil  species  (including  littorina)  found  from  the  Lower 
Silurian  upwards. — See  Turbinid^. 

Turin  Nuts.— A  familiar  term  for  the  fossiHruits  of  a  species  of  Walnut, 
which  occurs  in  the  newer  tertiary  deposits  in  the  neighbourhood  of  Turin. 
''The  ligneous  envelope,"  says  Mantell,  ''has  perished,  but  the  form  of  its 
surface,  and  of  the  enclosed  kernel,  is  preserved  in  calcareous  spar." 

Turkey-slate. — A  familiar  term  for  whet-slate,  novaculite,  or  honestone, 
some  of  the  best  varieties  being  imported  from  Turkey,  where  it  occurs  of 
a  remarkably  fine  and  even  grain,  and  of  a  greenish-grey  or  slightly  yellow- 
ish colour. 

Turquois. — The  uncleavable  azure-spar  of  Mohs,  and  the  Calaite  of  other 
mineralogists  ;  a  phosphate  of  alumina  with  a  little  phosphate  of  iron  and 
copper ;  occurring  amorphous,  reniform,  stalactitic  or  incrusting ;  and 
usually  of  a  beautiful  sky-blue  or  greenish-blue  colour.  It  takes  a  fine 
polish,  and  is  highly  prized  as  an  ornamental  stone.  It  is  found  in  veins 
in  flinty  slate,  but  many  of  the  finest  Oriental  turquoises  are  gathered  as 
pebbles  from  the  alluvium  of  Persia  and  Syria ;  and  it  is  said  that  fossil 
teeth  and  bones  coloured  by  hydrated  copper  oxide,  or  phosphate  of  iron 
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from  Nuash  in  Siberia  and  Trevaux  in  France,  are  often  substituted  for 
the  true  mineral. 

Tiirrilite  (Lat.  turris,  a  tower,  and  lithos). — An  extinct  genus  of  cham- 
bered shells  belonging  to  the  Ammonite  family,  and  characterised  by 
their  straight,  spiral,  turreted  contour.  They  seem  restricted  to  the  Chalk 
fonnation,  in  which  from  twenty  to  thirty  species  have  been  detected. 

Turtle  Stones. — A  famihar  appellation  for  those  nodular  concretions 
commonly  known  as  Ludi  Helmontii,  septaria,  and  the  like. — See  Septaria. 

Tympandphora'  (Gr,  tympanon,  a  cymbal,  and  iilioreo,  I  bear). — A  term 
applied  to  certain  fossil  plants,  chiefly  from  the  oolite,  having  minute 
l)ranching  stems,  each  branchlet  being  terminated  by  a  rounded  or  globu- 
lar appendage  resembling  a  seed-vessel.  Nothing  is  known  of  their  nature, 
or  of  that  of  Sphcereda,  which  they  somewhat  resemble. 
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Ulmaiinite  (after  Ulmann).— An  ore  of  nickel  and  antimony  found 
chiefly  in  the  copper-mines  in  the  transition  rocks  of  the  Westerwald.  It 
is  of  a  bluish-grey  colour,  and  consists  of  26.8  nickel,  58.6  antimony,  and 
14.6  sulphur,  but  part  of  the  antimony  often  replaced  by  arsenic. 

Ulodendron  (Gr.  hide,  a  wood,  and  dendron,  tree). — A  genus  of  coal- 
measure  trunks,  often  of  considerable  size,  and  characterised  by  their 
stems  not  being  furrowed,  but  covered  with  rhomboidal  scales,  and  having 
on  opposite  sides  two  vertical  rows  of  large  circular  scars,  to  which  cones 
had  been  attached.  In  Bothrodendron  (which  see)  the  stem  is  dotted ;  and 
the  cone-scars  are  obliquely  oval. 

Ultramarine. — Literally  "beyond  the  seas  ; "  a  well-known  blue  pigment 
of  great  permanence,  and  until  lately  prepared  from  the  lains  lazidi — the 
finest  specimens  of  which  were  brought  from  China  and  further  Asia ; 
hence  the  name.  It  is  now  artificially  prepared  by  the  chemist,  cheaply 
and  in  any  quantity,  by  vmiting  in  proper  proportions  silica,  alumina, 
soda,  sulphur,  and  iron. 

Umber  (Lat.  umbra,  shade,  hue). — A  well-known  pigment  of  various 
shades  of  brown ;  occurring  either  naturally  in  veins  and  beds,  or  pre- 
pared artificially  from  various  admixtures.  The  "umber"  proper  of  the 
mineralogist  is  a  soft  earthy  combination  of  the  peroxides  of  iron  and 
manganese,  with  minor  proportions  of  silica,  alumina,  and  water.  It  is 
usually  found  in  veins  in  the  transition  and  crj'-stalline  strata,  and  appears 
to  be  a  product  of  decomposition.  Much  of  the  umber  of  commerce,  how- 
ever, is  a  mere  ochraceous  admixture  ;  and  that  from  Cologne  is  said  to 
be  only  brown-coal  finely  pulverised. 

Umbo,  plural  Umbones  (Lat.)— A  boss  or  protuberance.  In  Conchology, 
that  knob-like  point  of  a  bivalve  shell  which  is  situated  immediately  above 
the  hinge. 

Umbral  (Lat.) — Shady,  belonging  to  the  dusk;  the  fourteenth  of  the 
fifteen  series  into  which  Professor  H.  D.  Rogers  subdivides  the  palaeozoic 
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strata  of  the  Appalachian  Chain — the  "  Diisk "  of  the  North  American 
palaeozoics,  and  the  equivalent,  in  part,  of  our  Carboniferous  Limestone 
and  Lower  Coal-Measures. — See  Paleozoic  Formations. 

Unconformable. — Strata  lying  parallel  on  each  other  are  said  to  be  con- 
formaUe  ;  but  when  one  set  is  laid  on  the  upturned  edges  of  another  set, 
they  are  imconformahle.  Unconformability  is  generally  taken  as  evidence 
of  a  break  in  geological  sequence— the  underlying  set  having  been  depo- 
sited, consolidated,  and  upturned,  before  the  deposition  of  the  unconform- 
able or  overlying  strata. 

U'nctuous  (Lat.  unctus,  anointed,  greasy).  —  Many  minerals,  such  as 
steatite,  talc,  serpentine,  and  the  like,  when  rubbed  between  the  fingers, 
have  an  unctuoiis  or  greasy  feel— a  character  which  is  often  useful  in  dis- 
criminating species.  Most  of  the  magnesian  minerals  have  this /ee^,  which 
is  altogether  different  from  that  produced  by  mere  smoothness. 

Underclay. — A  term  now  generally  applied  to  those  argillaceous  beds 
which  immediately  underlie  seams  of  coal.  These  underclays  are  usually 
tenacious,  more  or  less  bituminous,  and  almost  always  interpenetrated  by 
stigmaria  roots.  Every  seam  of  coal  has  not  an  underclay  ;  but  where 
they  exist  they  seem  to  have  been  the  ancient  soil  or  mud  on  which  the 
vegetation  of  the  coal-bed  flourished. 

Undercliff.- — The  term  applied  to  a  cliff  when  the  upper  part  has  fallen 
down  along  a  considerable  line  of  coast,  and  forms  a  subordinate  terrace 
between  the  sea  and  the  original  shore. 

Underlie  or  Underlay. — In  Mining,  the  dip  or  inclination  of  a  mineral 
vein  viewed  from  above  downwards. 

Ungulite  Grit. — A  series  of  greenish-coloured  shales  and  grits  occurring 
near  St  Petersburg  (probably  of  Lower  Silurian  age)  ;  and  so  termed  be- 
cause their  prevailing  shell  is  the  Obolus  or  Uiigula,  a  nail-shaped  brachio- 
pod  of  the  Lingula  family. 

Unionidse  (Gr.  tinio,  a  pearl). — The  family  of  River-mussels,  found  in 
the  ponds  and  streams  of  all  parts  of  the  world.  They  have  a  solid,  pearly 
shell,  with  two  principal  and  two  lateral  teeth  on  the  hinge  ;  and  their 
umbones  or  bosses  are  generally  smooth  or  longitudinally  laminated. 
Those  which  have  no  cardinal  teeth  are  arranged  under  the  genus  A  nodo7i. 
Of  the  Utiio,  which  is  taken  as  the  type  of  the  family,  there  are  about  250 
living  species  ;  and  about  fifty  species  have  been  found  fossil  from  the 
Carboniferous  formations  upwards.  There  is  considerable  doubt,  how- 
ever, whether  the  Carboniferous  shells  really  belong  to  the  genus  Uiiio  ; 
some  geologists  refer  them  to  Cardinia,  and  commence  the  Uniones  with 
the  Wealden. 

Univalve  (Lat.  imus,  one,  axiAvalva,  a  lid  or  valve), — Applied  to  mollusc- 
ous animals  or  "  shell-fish  "  whose  shell  consists  of  a  single  piece,  as  the 
periwinkle,  limpet,  &c.  ;  in  contradistinction  to  bivalves,  like  the  cockle 
and  mussel,  whose  shell  consists  of  two  valves  or  pieces. 

Unstratified. — Applied  to  rocks  which  do  not  occur  in  layers  or  strata, 
but  in  amorphous  masses  ;  and  as  this  is  a  feature  of  igneous  rocks,  the 
term  is  usually  regarded  as  synonymous  with  igneous.  Hence  we  speak  of 
aqueous  or  stratified  rocks,  and  of  igneous  or  unstratified  rocks  ;  though, 
strictly  speaking,  many  igneous  products,  as  flows  of  lava  and  trap, 
showers  of  dust  and  ashes,  &c.,  occur  in  stratiform  or  sheet-like  accumula- 
tions. 

Upheave,  Upheaval. — A  lifting  up  of  strata  by  some  expansive  or  ele- 
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vating  power  from  below.  The  terms  upthroto  and  downthrow  are  more 
generally  used  to  designate  such  subterranean  movements. 

U'ranite.— Known  also  as  uran-mica,  uran-glimmer,  and  lime-nranile ;  a 
mineral  occurring  in  flat  tabular  crystals  of  a  sulphur- yellow  to  siskin- 
green  colour,  and  consisting,  according  to  Berzelius,  of  15.5  phosphoric 
acid,  62.6  peroxide  of  uranium,  6.2  lime,  and  15.7  water.  It  is  found 
chiefly  in  granitic  rocks,  and  occasionally  in  veins  and  beds  in  the  crystal- 
line strata  with  other  ores.  It  is  a  calcareo-phosphate  of  uranium,  and 
differs  from  chalcolite,  which  is  a  cupreo -phosphate,  only  in  containing  lime 
instead  of  copper. 

Urdnium.  —A  metal  discovered  by  Klaproth  in  1789,  and  so  named  by 
him  after  the  planet  Uranus,  which  was  discovered  in  the  same  year.  It 
is  obtained  from  several  mineral  species,  and  is,  when  separated,  a  pow- 
dery substance  of  a  greyish-black  colour,  with  a  metallic  lustre,  very  com- 
bustible, and  burning  with  a  white  light.  It  is  separated  with  great  diffi- 
culty ;  is  infusible  ;  and  has  a  specific  gravity  of  9.0.  Preparations  of 
uranium  are  used  for  imparting  fine  orange  tints  to  glass  and  porcelain 
enamel ;  and  the  uranite  of  potash  affords  a  splendid  orange  to  the  artist. 
The  various  minerals  containing  uranium  are  in  general  easily  distin- 
guished by  the  hues  of  yellow  they  communicate  to  glass.  The  following 
are  the  principal : — 1.  Uranium  m~e,  pechurane,  or  pitchblende  ;  2.  Uranite, 
uran-mica,  tiran-glimmer,  or  lime-uranite ;  and,  3.  Chalcolite,  or  copper- 
uranite. 

Uran-Ochre  or  Uranium  Ochre. — Earthy  oxide  of  uranium,  occurring  in 
soft  friable  masses,  disseminated  or  incrusting,  along  with  pitchblende  or 
protoxide  of  uranium,  in  the  granites  of  Saxony  and  France.  It  has  vari- 
ous hues  of  yellow  and  orange,  and  seems  derived  from  the  decomposition 
of  the  protoxide. 

Urao. — A  native  term  for  the  carbonate  of  soda  found  in  crystalline 
crusts  on  the  dried-up  lakes  and  river-courses  of  South  America ;  same  as 
the  Trona  of  the  Arabs,  which  see. 

U'rsidse  (Lat.  ursus,  a  bear).— The  Bear- tribe  ;  a  well-known  family  of 
carnivorous  mammals,  having  a  wide  range  both  in  the  old  and  new 
worlds,  and  particularly  in  the  northern  hemisphere.  The  remains  of 
several  species  {U.  spelceus,  ])riscus,  &c.)  have  been  found  in  the  caves, 
T)reccias,  and  alluvia  of  the  Pleistocene  period. 


Vdlentinite  (after  Valentine). — White  oxide  of  antimony ;  a  mineral  oc- 
curring crystallised,  or  massive  and  disseminated  in  granular,  columnar, 
and  foliated  aggregates  ;  usually  of  a  whitish-grey  colour,  and  consisting 
of  84.32  antimony,  and  15.68  oxygen..  It  is  found  in  veins  in  the  primary 
rocks  along  with  other  ores  of  antimony,  lead,  and  zinc. 

Valley  (Lat.  vallis). — Any  hollow  or  low-lying  ti*act  of  laud  bounded  by 
hill  or  mountain  ranges  ;  and  usually  traversed  by  a  stream  or  river  which 
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receives  the  drainage  of  the  surrounding  heights.  We  have  thus  "  circular 
valleys,"  ''longitudinal  valleys,"  and  "cross  valleys,"  according  to  the 
configuration  and  disposition  of  the  bounding  heights  ;  though,  generally 
speaking,  longitudinal  valleys,  taking  their  names  from  the  rivers  which 
flow  through  them,  are  the  most  characteristic  and  common.  A  level 
tract  of  great  extent,  and  traversed  by  more  rivers  than  one,  is,  properly 
speaking,  not  a  valley,  but  a  ^9Zai;i ;  and  deep  narrow  river-courses,  on  the 
other  hand,  are,  more  correctly,  designated  fjlens,  ravines,  and  gorges. 
Geologically  speaking,  valleys  take  their  rise  from  original  inequalities  of 
the  surface  produced  by  subterranean  movements ;  or  they  are  the  result 
of  long-continued  erosion  by  river-currents,  and  thence  known  as  ''Valleys 
of  Erosion." — (See  Erosion.)  Occasionally  we  meet  with  such  terms  as 
"Valley  of  Elevation,"  and  "Valley  of  Denudation  "—the  former  being  a 
huge  fracture  or  rent  produced  by  subterranean  upheaval,  and  from  which 
the  strata  dip  away  on  either  side— the  latter  being  a  mere  valley  of  ero- 
sion scooped  out  by  the  action  of  water  withoiit  disturbing  the  original 
position  of  the  strata,  which  are  continuous  on  both  sides. 

Vanadinite. — The  vanadiate  of  lead,  a  rare  mineral  occurring  in  crusts 
of  small  hexagonal  prisms,  of  a  yellowish-brown  colour  and  resinous 
lustre,  chiefly  along  with  other  ores  of  lead,  as  at  Wanlockhead,  Matlock, 
Wicklow,  and  in  auriferous  veins  in  Siberia  and  Mexico.  It  consists,  ac- 
cording to  Thomson,  of  66.3  oxide  of  lead,  7.06  lead,  23.44  vanadic  acid, 
and  2.45  chlorine. 

Vanadium. — A  rare  metal  of  a  greyish-silvery  colour,  discovered  by 
Sefstroem  in  1830,  in  the  iron  prepared  from  the  iron-ore  of  Taberg  in 
Sweden,  and  named  after  Vanadis,  a  Scandinavian  deity.  It  has  since 
been  found  in  the  form  of  vanadiate  of  lead  or  vanadinite,  a  mineral  occur- 
ring in  many  locaUties.  As  a  metal,  the  properties  of  vanadium  are  yet 
little  known. 

Variegated  Sandstone.— The  New  Red  Sandstone  of  English  geologists  ; 
the  gres  higarre  of  the  French  ;  and  the  hunter  sandstein  of  the  German.  It 
is  also  termed  by  some  the  Poihilitic  (variegated)  System,  in  allusion  to  its 
mottled  and  particoloured  shales  and  sandstones. 

Variety  (Lat.  varius,  changeable).— In  Natural  History,  a  svibordinate  divi- 
sion of  a  species,  distinguished  by  some  accidental  or  unimportant  differ- 
ences, not  considered  essential  to  the  main  and  permanent  characteristics 
of  the  species-  Some  slight  difference  in  colour,  in  size,  or  in  the  greater 
or  less  development  of  some  particular  organ,  may  constitute  a  variety, 
while  it  may  not  affect  the  permanent  characteristics  of  the  species. 

Variolite  (Lat.  variola;,  small  spots). — The  name  given  to  those  varieties 
of  compact  amygdaloid  or  amygdaloidal  porphyry,  in  which  the  enclosed 
crystals  are  numerous,  small,  and  round,  giving  to  the  rock  a  spotted  ap- 
pearance. This  appearance  is  often  rendered  more  striking  from  the 
matrix  of  the  rock  being  of  a  different  colour  from  the  enclosed  crystals. 

Vascular  (Lat.  vasculum,  a  little  vessel). — Composed  of  small  vessels 
like  the  woody  tissue  or  substance  of  flowering  plants ;  and  used  in  con- 
tradistinction to  cellular,  which  denotes  that  the  substance  is  built  up  of 
uniform  cells,  and  consequently  softer  and  less  durable  in  structure. 
Vascularity/  indicates  a  higher  degree  of  organisation  than  simple  eel- 
lularity. 

Vasodentine  (Lat.  vas,  a  vessel,  and  dens,  tooth). — An  anatomical  term 
employed  to  express  that  modification  of  dentine  (see  Teeth)  in  which 
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capillary  tracts  of  the  primitive  vascular  pulp  remain  uncalcifiecl,  and 
carry  red  blood  into  the  substance  of  the  tissue.  They  form  the  so-called 
vascular  or  medullary  canals,  and  are  usually  more  or  less  parallel  in  their 
course.  A  large  proportion  of  the  central  part  of  the  tooth  of  the  sloth 
and  megatherium  consists  of  vaso-dentine,  and  a  smaller  proportion  of  the 
same  part  of  the  tusks  of  the  elephant  and  of  the  chisel-like  incisors  of  the 
rodents. 

Vauquelinite  (after  Vauquelin  the  chemist). — A  chromate  of  lead  and 
copper  occurring  in  veins  with  other  ores,  in  minute  tabular  ciystals,  or 
in  mammillary  crusts,  of  a  dark  oUve-green  colour  and  resinous  lustre. 
Consists  of  60.87  lead  protoxide,  10.80  copper  protoxide,  and  28. 33  chromic 
acid. 

Vein  (Lat.  vena). — Applied  in  Geology  to  all  fissures  and  rents  in  the 
earth's  crust  filled  with  mineral  or  metallic  matter,  differing  from  the 
rock-mass  in  which  they  occur  —  these  subsequently  filled  fissures  tra- 
versing and  ramifying  through  the  solid  rock,  like  the  veins  through  the 
living  system.  When  such  fissures  are  filled  with  granite,  greenstone, 
claystone,  or  with  other  massive  rock-matter,  whether  igneous  or  other- 
wise, they  are  all  usually  termed  "  dykes ;  "  but  when  containing  metalli- 
ferous ores  or  crj'stalline  minerals,  they  receive  the  name  of  "veins  or 
''  lodes."  The  subject  of  veins  is  one  of  the  most  difficult  and  complicated 
—  and  interesting  because  difficult  and  complicated — within  the  whole 
range  of  Geology.  It  embraces  the  following  questions  or  branches  of 
research : — 1.  The  nature  of  the  substances  occurring  in  mineral  veins  ; 
2.  The  mode  or  modes  in  which  these  substances  were  aggregated  ;  3.  The 
situations  of  their  occurrence,  and  the  nature  and  age  of  the  rock  forma- 
tions in  which  they  occur ;  4.  Their  frequency  in  any  given  district,  and 
the  directions  they  take— that  is,  whether  they  all  trend  in  one  way,  or 
cross  and  intercross  ;  5.  Their  relative  ages,  so  as  to  erect  them  into  separ- 
ate "Systems,"  and  thus  be  enabled  to  apply  such  knowledge  to  their 
economical  exploration.  Such  an  inquiry  involves,  of  course,  much 
patient  observation  in  Geology,  an  intimate  acquaintance  with  Mineralogy, 
and,  above  all,  a  knowledge  of  those  Chemical  and  Electrical  forces  which 
are  continually  acting,  and  must  have  similarly  acted  in  all  time  past,  in 
decomposing,  dissolving,  segi-egating,  and  reconstructing  the  mineral  and 
metallic  constituents  of  the  earth's  crust.  For  a  brief  and  intelligible 
review  of  the  theory  of  mineral  and  metallic  veins,  see  Professor  Phillips's 
"Manual  of  Geology"  in  Encyclopedia  Metropolitaiia,  together  with  the 
various  authorities  therein  referred  to. 

Veined.— Streaked  ;  marked,  like  some  marbles,  with  lines  or  veins  of 
colour,  either  parallel  to,  or  crossing  each  other. 

Veinstone. — The  stony  or  mineral  matter  occupying  a  vein,  in  contra- 
distinction to  the  metallic  or  metalliferous  ores  of  which  it  forms  the 
Matrix. 

Ventral  (Lat.  venter,  the  belly). — Of  or  belonging  to  the  belly  ;  e.g.,  the 
ventral  or  belly-fins  of  fishes,  as  distinguished  from  the  dorsal  or  back 
fins. 

Ventricose  (Lat.  venter,  the  belly). — Bellying;  swelling  or  bulging  out 
in  the  middle  ;  generally  applied  to  hollow  bellying  forms. 

Ventriculite  (Lat.  ventriculus,  a  ventricle  or  sac). — The  name  given 
to  certain  fossil  zoophytes  of  the  Chalk,  usually  appearing  as  fungiform 
ffints,  and  well  known  to  the  inhabitants  of  Kent  and  Sussex  as  "  petrified 
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mushrooms."  Palaeontologists  are  not  agreed  as  to  the  precise  nature  of 
the  ventriculites,  which  seem  to  have  been  of  a  spongiform  flexible  texture, 
and  to  have  consisted  of  a  hollow  cup-like  expansion,  tapering  to  a  point 
below,  and  attached  by  fibrous  rootlets  to  other  bodies. 

Verd  Antique  (Ital,  verde  antico). — A  clouded  green  marble,  consisting 
of  an  admixture  of  serpentine  and  limestone,  found  at  Genoa  and  in 
Tuscany,  and  much  prized  for  its  beauty. 

Verde  di  Corsica  Duro. — A  rock  found  in  the  Island  of  Corsica,  of  a 
changing  green  colour,  composed  of  Diallage  and  Labrador  felspar,  and 
used  for  vases,  inlaying,  and  other  ornamental  purposes. 

Verdigris  (Fr.  verde-gris,  green-grey). — A  sub-acetate  of  copper,  formed 
by  bringing  the  surface  of  the  metal  in  contact  with  acetic  acid ;  and  so 
called  from  its  peculiar  green  colour.  A  rust  of  copper,  or  Erugo,  which 
see. 

Verditer. — A  blue  pigment,  prepared  by  adding  finely-levigated  chalk  or 
*'  whiting"  to  a  solution  of  copper  in  aquafortis. 

Vergent  (Lat.) — Drawing  to  a  close  ;  the  eleventh  of  the  fifteen  series 
into  which  Professor  Rogers  subdivides  the  palaeozoic  strata  of  the  Appa- 
lachian Chain — the  "  Descending  Day"  of  the  North  American  palaeozoics, 
and  the  equivalents  of  our  middle  Devonians. — See  Palaeozoic  Forma- 
tions. 

Vermiculite  (Lat.  diminutive  of  vermis,  a  worm).— A  mineral  substance 
composed  of  minute  micaceous  plates  disseminated  through  a  mealy  mag- 
nesian  matrix,  and  having  a  soapy  lustre  and  greasy  feel.  It  consists  of . 
silica,  magnesia,  iron  peroxide,  alumina,  and  a  trace  of  manganese. 
When  heated  to  redness  it  swells  out  with  a  vermicular  motion,  as  if  it 
were  a  mass  of  small  worms  ;  hence  the  name. 

Vermiculites  (Lat.  vermis,  a  worm).— Applied  to  the  smaller  and  shorter 
worm-tracks  which  appear  on  the  surfaces  of  many  flaggy  sandstones. 

Vermiform  (Lat.  vermis,  a  worm,  and  fm-ma,  shape).  —Worm-like  ; 
worm-shaped.  Vermiform  casts  and  impressions  occur  in  the  sandstones 
of  various  formations  ;  some  apparently  the  true  rejectamenta  of  anneUds, 
like  the  earth-  and  lob- worm  ;  others  their  tortuous  tubes  and  burrows ; 
and  many  their  mere  superficial  tracks  or  trails. — See  Arenicolites,  Fora- 

LITES,  SCOLITES,  &C. 

Vermilion. — A  well-known  brilliant  red  pigment,  prepared  by  pulveris- 
ing the  red  sulphuret  of  mercury,  or  Cinnabar,  which  see. 

Vertebra  (Lat.  from  verto,  I  turn). — A  single  bone  of  the  backbone  or 
spinal  column.  The  different  vertebrae  comprising  the  backbone  are 
usually  divided  into  cervical  or  those  of  the  neck,  dorsal  or  those  of  the 
back,  lumbar  or  those  of  the  loins,  and  caudal  or  those  prolonged  into  a  tail 
in  many  classes  of  animals.  Important  distinctions  are  also  founded  upon 
the  mode  in  which  the  several  vertebrae  are  attached  or  jointed  to  each 
other — some  being  concave  before  {procoelian),  others  being  concave  at 
both  ends  {amphicoelian),  and  others  flat  in  front  and  concave  behind 
( platycoelian). 

Vertelsrdta  (Lat.  verteln-a,  the  joint  of  a  backbone). — One  of  the  two 
grand  divisions  of  the  Animal  Kingdom,  including  all  those  animals  fur- 
nished with  vertebrce  or  backbones.  In  Cuvier's  arrangement  the  Verte- 
brata  embrace  the  Mammals,  Birds,  Eeptiles,  and  Fishes  ;  the  Invertebrala, 
the  Articulata,  Mollusca,  andRadiata. — See  tabulations,  "Animal  Scheme." 

Vesicular  (Lat.  vesic^Ua,  a  little  bladder). — Full  of  bladder-like  cavities  ; 
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composed  of  cells  or  vesicles.  Applied  to  rocks  full  of  little  cavities,  as 
vesicular  lava,  vesicular  trap-tuff,  &c.— these  cavities  having  arisen  from 
the  disengagement  of  gases  when  the  rock-matter  was  in  a  molten  state. 

Vespertine  (Lat.) — Of  or  belonging  to  the  evening;  the  thirteenth  of 
the  fifteen  series  into  which  Professor  H.  D.  Rogers  subdivides  the  palaeozoic 
strata  of  the  Appalachian  Chain — the  "Evening"  of  the  North  American 
palaeozoics,  and  the  equivalents  of  our  Lower  Coal-measures  or  Carbonifer- 
ous slates.— See  Paleozoic  Formations. 

Vesiivian. — A  reddish-brown  mineral  of  the  Garnet  family ;  so  called 
from  its  being  found  in  volcanic  rocks,  and  in  particular  those  of  Vesuvius. 
Same  as  pyramidal  garnet  or  Idocrase,  which  see. 

Vlbratile  Organs  (Lat.  vihro,  I  move  quickly  or  vibrate). — A  common 
designation  for  those  hair-like  organs  of  motion  with  which  so  many  of  the 
lower  aquatic  animals  are  furnished  ;  and  termed  Cilia,  which  see. 

Vitreous  (Lat.  vitriim,  glass). — Having  the  lustre  or  aspect  of  glass ; 
glassy.  Vitrify,  to  melt  or  convert  into  glass ;  vitrified,  having  the  sur- 
face coated  with,  or  partially  converted  into  glass  by  the  action  of  heat. 

Vitrification  (Lat.  vitrum,  glass,  and/o,  I  become). — The  conversion  of 
any  mineral  substance  into  glass;  hence  we  speak  of  "vitrified  forts,"  of 
the  "vitrification  of  rocks,"  &c.  ;  when  by  the  action  of  heat  their  surfaces 
are  covered  with  a  glaze  or  glassy  coating,  produced,  as  glass  is,  by  the 
fusion  of  silica  along  with  an  alkaline  flux. 

Vitriol  (Lat.  vitmm,  glass). — A  term  applied  by  the  earlier  chemists  to 
all  crystalline  bodies  having  a  certain  degree  of  transparency,  but  now 
mainly  restricted  as  a  familiar  designation  for  the  following  substances : — 
viz.,  blue  vitriol,  sulphate  of  copper  or  cyanose  ;  cjreeii  vitriol,  sulphate  of 
iron,  copperas,,  or  melanterite  ;  white  vitriol,  sulphate  of  zinc  or  goslarite  ; 
red  vitriol,  sulphate  of  the  proto-peroxide  of  iron  and  magnesia  or  botryo- 
gene  ;  and  oil  of  vitriol,  or  sulphuric  acid,  so  called  because  originally 
distilled  from  green  vitriol  or  copperas. 

Vivianite. — A  mineralogical  term  for  phosphate  of  iron,  which  occurs  in 
prismatic  crystals,  in  fibrous  reniform  crusts,  also  massive,  disseminated, 
and  earthy  ;  visually  of  a  fine  indigo  blue  ;  found  in  metalliferous  veins,  as 
well  as  a  recent  formation  in  connection  with  decomposed  animal  matter. 
It  is  sometimes  used  as  a  pigment. 

Viviparous  (Lat.  vivus,  alive,  oxiA  pario,  I  bring  forth).  —  Animals, 
which  bring  forth  their  young  alive  and  perfect,  are  said  to  be  viviparous, 
in  contradistinction  to  the  oviparous,  or  those  which  produce  their  young 
in  the  egg. 

Volcdnic  ( Vulcanm,  god  of  fire). — Igneous  action  apparent  at  the  surface 
of  the  earth,  in  contradistinction  to  Plutonic  (which  see),  or  that  taking 
place  at  great  depths  in  the  interior.  Volcanic,  as  applied  to  rocks,  em- 
braces all  igneous  products  of  recent  or  modem  origin,  as  distinct  from 
Trappean  and  Granitic— See  Igneous  Rocks. 

Volcdnic  Bombs.  —  Bomb-like  masses  of  lava,  frequently  occurring  in 

great  numbers  in  the  vicinity  of  active  volcanoes.     Speaking  of  those  on 

le  island  of  Ascension,  Mr  Darwin  remarks  : — "  They  vary  in  size  from 

it  of  an  apple  to  that  of  a  man's  body ;  they  are  either  spherical  or 

ir-shaped,  or  with  the  hinder  part  (cori'esponding  to  the  tail  of  a  comet) 

jgular,  studded  with  projecting  points,  and  even  concave.     Their  sur- 

ces  are  rough,  and  fissured  with  branching  cracks ;  their  internal  structure 

either  irregularly  scoriaceous  and  compact,  or  it  presents  a  symmetrical 

369  2  A 


VOL  —  VUL 

and  very  curious  appearance,  which  is  very  simply  explained,  if\oe  suppose 
a  mass  of  viscid,  scoriaceous  matter,  to  he  pi'ojecled  with  a  rapid,  rotatory 
motion  through  the  air." 

Volcanic  Foci  (Lat.  focus,  a  fire,  the  point  of  greatest  intensity). — 
Subterranean  centres  of  igneous  action,  from  which  minor  exhibitions 
diverge. 

Volkmdnnia  (after  Volkmann),— A  provisional  genus  of  Coal-measure 
stems  having  verticillate  or  whorled  leaves,  and  bearing  cones  on  their 
extremities.     They  are  regarded  as  asterophyllites  in  fructification. 

Vdltzia  (after  Voltz  of  Strasburg).  —  A  genus  of  coniferous  plants 
peculiar  to  the  Permian  and  Triassic  formations.  They  greatly  resemble 
araucaria  in  the  form  and  imbrication  of  their  leaves,  which  are  inserted 
all  round  the  pinnated  branches,  are  sessile,  slightly  dilated  at  the  base, 
and  almost  conical.     Fruit  in  spikes  or  loose  cones. 

V6ltziiie  or  Voltzite  (after  Voltz). — OxysulphTiret  of  zinc,  occurring  in 
small  hemispherical  incrustations,  in  quartz  veins,  and  usually  coloured 
brown  or  brownish-red  by  the  presence  of  a  small  per-centage  of  iron  per- 
oxide. 

Vdraulite. — An  occasional  synonjntn  for  the  ferro-magnesian  silicate  of 
alumina,  better  known  as  blue-spar,  azurite  or  lazulite — from  its  occurring 
at  Vorau  in  Styria. — See  Lazulite. 

Vulcanism  or  Vulcanicity  (Lat.  Vulcanus,  the  god  of  fire). — A  general 
term  adopted  by  Humboldt,  and  made  use  of  in  his  Cosmos,  to  embrace  "the 
entirety  of  those  tellm-ic  phenomena  which  are  to  be  ascribed  to  the  con- 
stantly active  reaction  of  the  interior  of  the  earth  upon  its  exte)'nal  crust  or 
surface"  Thermal  springs,  gas  and  mud  volcanoes,  burning  springs  and 
salses,  and  the  large  burning  mountains  or  volcanoes  proper,  are  thus 
brought  under  one  category ;  and  he  regards  it  "as  advantageous  to  avoid 
the  separation  of  that  which  is  causally  connected,  and  differs  only  in  the 
strength  of  the  manifestation  of  force  and  the  complication  of  physical 
processes."  The  term  has  not  yet  been  adopted  by  English  geologists ; 
and  it  must  be  confessed  that  there  is  considerable  difficulty  in  associating 
phenomena  which  seem  to  depend  on  some  deep-seated  source  of  heat 
within  the  globe,  with  those  that  may  arise  from  heat,  chemically  or  other- 
wise generated,  in  the  mere  exterior  or  superficial  crust. 

Viilcanists. — Applied  to  those  Geologists  who  opposed  the  Wernerian 
or  Neptunian  doctrine,  that  all  rocks  were  of  aqueous  origin,  and  who  con- 
tended for  the  presence  of  igneous  action  in  the  formation  and  modification 
of  the  earth's  crust. 

Vulcanite. — An  occasional  synonym  of  Pyroxene  or  Volcanic  gaiiiet,  from 
its  occiu-rence  in  ejected  blocks  and  lavas. 

Vulpinite. — A  granular  variety  of  anhydrous  sulphate  of  lime  or  gypsum, 
so  called  from  its  being  found  at  Vulpino  in  Italy,  where  it  is  polished  for 
ornamental  purposes,  under  the  name  of  marmo  hardiglio. 
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Wacke. — A  Geiinan  miner's  term  for  a  soft  earthy  variety  of  trap-rock, 
resembling  indurated  clay,  but  generally  containing  crystals  peculiar  to 
the  Trap  series.  It  is  usually  of  a  greyish-green  colour,  from  the  amount  of 
earth  it  contains,  is  sometimes  amygdaloidal,  and  readily  crumbles  down 
when  exposed  to  the  weather.  It  seems  to  be,  in  some  instances,  a  com- 
pacted mass  of  volcanic  dust  and  ashes ;  in  others,  an  indurated  volcanic 
mud.— See  Grau-  or  Grey- wacke. 

Wad  or  Wadd. — A  miner's  term  for  an  earthy  oxide  of  manganese, 
occurring  in  beds  and  incrusting  veins  and  fissures  in  the  older  rocks.  It 
is  used  chiefly  as  a  coarse  pigment  in  oil-painting ;  for  colouring  and 
glazing  pottery  ;  and  in  the  manufacture  of  glass.  When  mixed  with  lin- 
seed oil,  the  ochrey  variety  often  takes  fire  spontaneously. 

Wdgnerite  (after  Dr  Wagner). — The  fluophosphate  of  magnesia,  a  trans- 
parent mineral,  having  a  vitreo-resinous  lustre,  wine-yellow  or  honey- 
yellow  colour,  and  at  one  time  confounded  with  the  Brazilian  topaz.  It  is 
very  rare,  and  has  been  found  only  near  Werfen  in  Salzburg,  in  quartz- 
veins  in  the  Clay-slate  formation. 

WdlcMa  (after  Walch). — A  genus  of  coniferous  plants  occurring  in  the 
Carboniferous  and  Permian  systems.  According  to  Sternberg,  who  erected 
the  genus,  they  have  numerous  closely-set,  regularly-pinnated  branches, 
resembling  those  of  Arauca7-ia  excelsa,  and  which  are  thickly  beset  with 
foliage.  In  many  instances  the  branches  are  terminated  by  oblong  cones, 
composed  of  imbricated,  oval,  or  lanceolate  pointed  scales. 

Warp. — A  provincial  term  for  the  muddy  deposit  from  waters  artificially 
introduced  over  low  lands,  as  those  adjoining  the  Trent,  Ouse,  &c.  The 
process  of  warping  consists  in  causing  water  loaded  with  silt  to  enter  low 
fiats  at  flood  tides,  there  to  remain  till  it  has  deposited  its  mud,  and  after- 
wards allowing  it  to  run  off  clear  when  the  tides  are  low.  It  is  an  im- 
portant means  of  fertilising,  as  well  as  of  raising  the  general  level  of  large 
low  tracts. 

Waste. — In  Mining,  the  old  neglected  workings  of  a  coal-mine ;  so  called 
from  their  being  unattended  to  in  ventilation,  drainage,  and  other  par- 
ticulars. 

Water. — In  chemical  nomenclature  water  is  the  protoxide  of  hydrogen, 
consisting  of  two  volumes  of  hydrogen  and  one  of  oxygen,  or  of  eight  pai'ts 
of  oxygen  to  one  of  hydrogen  by  weight — 88.9  oxygen,  and  11.1  hydrogen. 
When  pure  and  at  ordinary  temperatures,  it  is  fluid  and  amorphous,  with- 
out taste  or  smell,  colourless  in  small  quantities,  but  in  large  masses  of  a 
peculiar  green  or  blue.  The  specific  gravity  of  pure  or  distilled  water,  at 
62°  Fahr.,  is  assumed  at  1.000,  and  is  taken  as  the  standard  of  gravity 
for  all  other  bodies ;  but  sea- water  varies  according  to  locality,  and  the 
depth  from  which  it  is  taken,  from  1.027  to  1.029.  When  heated  to  the 
temperature  of  212°  Fahr.,  at  the  level  of  the  sea  and  under  the  ordinary 
pressure  of  the  atmosphere,  water  boils  and  is  converted  into  steam ;  and 
this  boiling-point  (as  it  is  termed)  becomes  less  in  proportion  as  we  ascend 
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above  the  sea-level.  At  40°  Fahr.  water  is  at  its  minimum  volume,  ex- 
panding as  it  rises  above  that  temperature  till  it  is  wholly  converted  into 
vapour,  and  also,  as  it  falls  below  it,  till  it  is  converted  into  ice — a  trans- 
parent, brittle,  crystalline  solid.  Water,  as  found  on  the  earth,  is  never 
absolutely  pure,  but  contains  more  or  less  of  various  substances,  as  atmos- 
pheric air,  carbonic  acid,  nitrogen  gas ;  silica,  alumina,  and  salts  (carbon- 
ates, sulphates,  nitrates,  phosphates)  of  lime,  magnesia,  soda,  potash, 
protoxide  of  iron  and  manganese ;  or  chlorides  and  fluorides  of  their 
metallic  bases ;  and  in  the  sea  and  some  saline  spi-ings,  also  iodine  and 
bromine.  As  a  geological  agent,  water  may  be  regarded  in  three  main 
lights — viz.,  vitally,  as  indispensable  to  the  life  and  growth  of  plants  and 
animals ;  chemically,  as  entering  less  or  more  into  the  composition  of  all 
inorganic  or  mineral  bodies  ;  and  mechanically,  as  abrading,  transporting, 
and  reasserting  the  materials  of  the  earth's  crust,  by  its  operations  in  rain, 
rivers,  waves,  tides,  and  other  currents. 

"Water  of  Crystallisation.  —  Many  substances,  in  passing  from  a  state 
of  solution  to  the  solid  crystalline  form,  combine  chemically  with  a 
certain  portion  of  the  watery  which  in  a  dry  state  forms  an  essential  part 
of  their  crystals,  and  seems,  in  some  cases,  to  give  the  peculiar  determina- 
tion to  their  constituent  molecules ;  the  amount  of  this  water  is  the  "  water 
of  crystallisation." 

Water-shed. — In  Physical  Geography,  the  ideal  line  which  separates  two 
river-basins  or  systems  of  natural  drainage — all  the  springs  and  streamlets 
'^shedding-off,"  like  the  roof  of  a  house,  as  it  were,  to  their  respective 
basins.  The  water-shed  is  not  necessarily  a  mountain-chain,  and  in  some 
rare  instances  it  is  broken  by  a  water-communication  connecting  two  great 
river-systems. 

Water-worn. — Worn  away,  smoothed  and  rounded  by  the  action  of 
water,  as  the  "shingle"  in  the  bed  of  a  river,  or  the  "pebbles"  on  the 
sea-shore.  Waier-worn  blocks  are  generally  smooth  and  rounded  in  form  ; 
weather-worn,  rough,  and  more  or  less  honeycombed. 

Wdvellite  (after  Dr  Wavel,  its  discoverer). — Phosphate  of  alumina;  a 
transparent  yellowish-grey  or  greenish-grey  mineral,  occurring  in  minute 
acicular  crystals,  which  unite  in  hemispherical  masses,  with  a  radiated 
fibrous  texture  and  drusy  surface.  It  is  found  in  various  formations,  but 
chiefly  in  clay-slate  and  other  older  rocks ;  and  is  sometimes  confounded 
with  Hydrargillite,  which  is  a  pure  hydrate  of  alumina. 

Wayboards. — A  mining  term,  now  pretty  generally  employed  by  geolo- 
gists to  designate  any  thin  layers  or  bands  that  separate  or  define  the 
boundaries  of  thicker  strata ;  thus  we  speak  of  thick  beds  of  limestone 
separated  by  "wayboards"  of  slaty  shale,  of  sandstones  separated  by 
"  wayboards"  of  clay — these  thin  layers  indicating  the  lines  of  junction  at 
which  the  strata  separate  or  give  way. 

Weald  (Sax.  wold,  a  woodland).— The  low  country  lying  between  the 
North  and  South  Do^vns  of  Kent  and  Sussex ;  and  from  this  locality  being 
the  chief  area  in  Britain  of  a  formation  that  lies  between  the  Oolite  and 
the  Chalk,  the  term  Wealden  or  Weald  has  been  applied  to  the  strata  of 
that  formation.— See  Wealden  Group. 

Wealden  Group. — In  the  tabulations  of  English  geologists,  that  series  of 
strata  which  occurs  between  the  uppermost  beds  of  the  Oolite  and  the  lower 
ones  of  the  Chalk  formation.  By  some  it  is  regarded  as  a  fresh- water  or 
estuarine  group  of  the  oolitic  system  ;  by  others  it  is  classed  as  the  lowest 
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member  of  the  cretaceous  system  ;  but  as  a  subordinate  "group,"  litholo- 
gically  and  paloeontologically,  it  is  sufficiently  distinct  from  either.  Dr 
Mantel!,  to  whom  we  are  indebted  for  the  most  detailed  account  of  the 
Wealden,  describes  it  as  "  a  series  of  clays  and  sands  with  subordinate  beds 
of  limestone  and  shale,  containing  fresh-water  shells,  terrestrial  plants, 
and  the  teeth  and  bones  of  reptiles  and  fishes  ;  univalve  shells  prevailing 
in  the  upper,  bivalves  in  the  lower,  and  saurian  remains  in  the  intermedi- 
ate beds  ;  the  state  in  which  the  organic  remains  occur  manifesting  that 
they  have  been  subject  to  the  action  of  river-currents,  but  not  to  attrition 
from  the  waves  of  the  ocean."  As  a  group,  the  Wealden  is  of  limited  ex- 
tent in  England  and  on  the  continent  of  Europe,  while  in  other  regions  its 
precise  equivalents  have  not  yet  been  detected.  As  typically  developed  in 
Kent  and  Sussex,  it  seems  to  occupy  the  site  of  an  ancient  estuary,  which 
received  the  clay  and  mud  of  some  gigantic  river,  whose  waters  occasion- 
ally bore  down  the  spoils  of  land  plants  and  land  animals,  to  be  entombed 
along  with  those  of  aquatic  origin.  Regarding  it  as  the  upper  group  of 
the  oolitic  system,  it  may  be  said  to  consist  of  two  main  members — ^the 
Weald  Clay  and  Hastings  Sands,  which,  when  analysed,  exhibit  the  follow- 
ing particulars,  taken  in  descending  order : — 

Weald  Clay. — Thick  blue  clays,  having  in  the  upper  part  septaria  of 
argillaceous  ironstone,   and   in  the  lower  parts  beds  of  the    shelly 
fresh- water  limestone  (palicdina  limestone),  known  as  "  Sussex,  Pet- 
worth,  or  Bethersden  marble." 
Hastings  Sands. — Fawn-coloured  sand  and  friable  sandstone  (Horsham 
beds) ;  calciferous  sandstones,  alternating  with  friable  and  conglome- 
rate grits  (Tilgate  beds)  ;  white  sand  and  friable  sandstone  alternating 
with  clay  ( Worth  Sandstone) ;  bluish  limestone  alternating  with  blue 
clay  and  sandstone  shale,  and  some  beds  of  calciferous  sandstone  (Ash- 
burnham  beds). — See  tabulations,  "Geological  Scheme." 
"Weathering. — The  wasting  or  wearing  away  of  rock-surfaces  by  exposiire 
to  the  atmosphere  or  weather.     Geologists  speak  of  the  "fresh  fracture" 
in  contradistinction  to  the  "weathered  surface,"  which  is  often  merely 
discoloured  or  covered  by  a  pellicle  of  lichens. 

Weather-worn. — Applied  to  rocks  and  cliffs  whose  faces  are  less  or  more 
wasted  and  worn  away  by  the  action  of  the  water.  Many  rocks  being  of 
unequal  hardness,  their  weather-worn  surfaces  present  very  fantastic  shapes, 
and  are  often  deeply  pitted  and  honeycombed. 

Wehsterite  (after  Dr  Webster). — Hydrous  subsulphate  of  alumina ; 
known  also  as  Aluminite,  a  snow-white  or  yellowish- white  earthy  mineral, 
occurring  in  soft  reniform  masses,  with  a  very  fine  scaly  or  fibrous  structure. 
It  seems  to  arise  from  the  decomposition  of  clays  in  recent  formations,  and 
consists  of  30.26  alumina,  2.'3.37  sulphuric  acid,  and  46.37  water. 

Wenlock  Limestone  and  Shale. — A  characteristic  group  or  section  of  the 
upper  Silurian  strata,  typically  developed  near  Wenlock,  in  Shropshire. 
Near  Wenlock  the  limestone  (formerly  well  known  to  collectors  as  the 
"  Dudley  Limestone")  consists  of  thick  masses  of  grey  sub-crystalline 
strata,  replete  with  corals  and  encrinites.  It  is  essentially  of  a  concretion- 
ary nature,  the  concretions  being  locally  known  as  "  bell-stones,"  and  con- 
sisting of  pure  carbonate  of  lime.  The  shale,  which  is  a  mass  of  fine  argil- 
laceous matter,  imbedding  numerous  calcareous  concretions,  is  by  far  the 
largest  member  of  the  group,  ranging  from  600  to  1000  feet  in  thickness, 
and  replete  with  corals,  encrinites,  trilobites,  shells,  and  other  marine 
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exuviae.  Near  Coalbrookdale  the  shale  is  known  as  "  die-earth,"  because 
it  lies  beneath  all  the  mining  ground — the  minerals  "  dying  out,"  as  it  were, 
at  this  stage  of  descent. — See  Silurian  System. 

Wernerite  (after  Werner). — A  rare  mineral,  occiu*ring  in  long  prismatic 
crystals,  translucent,  colourless,  pale-grey  or  greenish-yellow  ;  and  found 
chiefly  in  veins  in  the  crystalline  rocks.  Chemical  and  crystallographic 
constitution  somewhat  uncertain,  but  now  regarded  as  a  variety  of  Scapo- 
LITE,  which  see. 

Wetherellia  (after  Mr  Wetherell). — One  of  Mr  Bowerbank's  genera  of 
fossil  fruits  from  the  London  clay.  They  seem  to  have  been  pulpy  fruits 
divided  into  two  lobes  by  the  expansion  of  the  ripe  seeds  ;  and  from  the 
appearance  which  their  section  presents,  are  popularly  known  as  "  petri- 
fied coffee  berries." 

Whet-stone. — Known  also  as  "Whet-slate"  and  " Novaculite ; "  a  very 
hard,  fine-grained  siliceous  slate,  used  for  sharpening  knives,  joiners'  tools, 
and  other  instruments. — See  Hone. 

Whim. — In  Mining,  a  machine  consisting  of  a  winding  barrel  or  cylinder, 
usually  worked  by  horse  or  water  power,  and  used  for  raising  ore,  coal,  or 
other  stuff  from  a  mine. 

Whin,  Whinstone.— Used  in  Scotland  as  synonymous  with  greenstone  ; 
but  applied  by  miners  and  quarrymen  to  any  hard  resisting  rock  that  comes 
in  the  way  of  their  operations. 

Whirl  or  Whorl. — In  Conchology,  a  wreath  or  single  turn  of  the  spire  of 
a  univalve  shell,  such  as  the  helix  or  garden  snail.  The  axis  of  revolution 
is  termed  the  columella,  and  the  turns  of  the  spiral  are  denominated  whirls 
or  whorls.  In  some  shells  the  whirls  are  few,  in  others  they  are  numerous 
and  distinct ;  in  some  they  are  arranged  in  a  long,  tapering,  screw-like 
spiral ;  in  others  they  form  a  short,  pointed  cone ;  while  in  many  they  are 
coiled  round  each  other  on  a  horizontal  plane  in  wheel-like  or  discoid  form. 
In  most  univalves,  when  the  aperture  is  turned  towards  the  spectator,  and 
the  apex  upwards,  the  whirls  run  from  left  to  right  to  the  apex  :  in  a  few 
this  order  is  reversed  ;  hence  we  speak  of  reversed  or  sinistral  shells. 

Whitby  Snakes. — A  provincial,  and  now  obsolete,  term  for  the  coiled-up, 
snake-like  shells  of  the  ammonite,  found  abundantly  in  the  Lias  of  Whitby, 
in  Yorkshire. 

Whitestone. — A  variety  of  felspathic  granite ;  the  Weiss-stein  of  Werner ; 
and  the  Eurite  of  French  mineralogists.— See  Eurite. 

Wichtisite  or  Wichtyne. — One  of  the  Garnet  family,  nearly  allied  to 
Olanco-phane  (which  see) ;  and  so  called  from  its  being  found  at  Wichtis  in 
Finland. 

WiUiamite  (after  Prof.  Williams). — A  siliceous  oxide  of  zinc,  nearly 
related  to  Qalmd  or  electric  calamine,  and  usually  found  along  with  it. — 
See  Zinc. 

Wissenbach  Slates.— A  series  of  slaty  schists,  impure  limestones,  and 
quartzose  beds  which  lie  at  the  base  of  the  Devonian  System  as  developed 
in  the  country  along  the  Khine. 

Withamite  (after  Dr  Witham). — A  variety  of  epidote,  found  in  porphyiy 
in  Glencoe,  and  occurring  in  minute  bright-red  crystals. — See  Epidote. 

Witherite  (in  honour  of  Dr  Withering,  its  discoverer). — Carbonate  of 
barytes  ;  known  also  as  harolite,  and  found  abundantly  in  veins  traversing 
the  older  formations. — See  Barytes. 

Wbhlerite  (in  honour  of  Wiihler  the  chemist). — A  translucent,  vitreous, 
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yellowish-brown  mineral  occurring  in  tabular  crystals,  or  in  strongly  stri- 
ated six-  or  eight-sided  prisms  in  the  zircon- syenite,  near  Fredericksviim 
and  Brevig  in  Norway  ;  and  containing,  according  to  Scheerer,  30.62  silica, 
14.47  niobic  acid,  15.17  zirconia,  26.19  lime,  7.78  soda,  and  the  protoxides 
of  iron  and  manganese. 

WolcMte.— The  prisinatoidal  copper  glance  of  Phillips  ;  a  mixed  ore  of 
copper,  lead,  antimony,  arsenic,  and  sulphur,  occurring  in  the  iron  mines 
of  Wolch,  in  Carinthia. 

Wolchonskoite  or  Volclionskoite.  —A  variety  of  chrome-ochre  occurring 
as  an  emerald- green  or  blackish-green  massive  mineral,  and  containing 
from  20  to  35  per  cent  of  chrome-oxide. 

Wolftam  (Ger.  wolf,  wolf,  and  rahm,  froth). — The  name  given  by  Wer- 
ner to  the  Tungstate  of  iron  and  manganese,  a  mineral  occurring  in  short 
prismatic  crystals,  or  in  granular  froth-like  aggregates  of  a  blackish- 
brown  colour,  metallic  adamantine  lustre,  and  having  a  specific  gravity  of 
from  7.  to  7.5,  and  a  hardness  about  6,  It  occurs,  for  the  most  part,  asso- 
ciated with  ores  of  tin  in  the  primary  and  transition  rocks,  and  occasion- 
ally in  such  abundance  as  to  render  the  tin-ore  worthless.  According 
to  Berzelius,  it  consists  of  74.67  tungstic  acid,  18.  protoxide  of  iron,  and 
6.  manganese,  with  a  trace  of  silica. 

Wolfsbergite. — Antimonial  copper;  a  double  sulphuret  of  copper  and 
antimony,  found  crystallised,  massive,  or  granular,  in  quartz  at  Wolfsberg, 
in  the  Harz  Mountains. 

Wollastonite  (after  Wollaston  the  chemist). — The  tabular  spar  of  Phillips ; 
a  silicate  of  lime,  with  traces  of  magnesia  and  iron,  occurring  chiefly  in 
granular  limestone,  but  also  in  the  trap  and  volcanic  rocks.  It  is  ranked 
as  one  of  the  Hornblende  family,  but  is  rarely  crystallised — occiirring 
mostly  in  broad  prismatic  or  tabular  masses,  of  a  greyish-yellow  or  reddish- 
brown  colour,  having  a  vitreous  or  pearly  lustre.  Specific  gravity  2.8  ; 
hardness  4.5. 

Wood-Coal. — A  synonym  for  Lignite  or  Brown-coal,  in  allusion  to  its 
woody  texture,  which  is  often  as  distinct  and  well-preserved  as  the  texture 
of  recent  timber. — See  Lignite. 

Wood-Opal. — A  variety  of  opal,  known  also  as  lithoxylon  or  opalised  wood, 
in  which  the  form  and  texture  of  the  wood  is  still  distinctly  visible.  Beau- 
tiful specimens  are  obtained  from  Himgary,  and  from  near  Hobart  Town 
in  Van  Diemen's  Land. 

Woodstone. — A  familiar  term  for  silicified  wood,  such  as  that  from  An- 
tigua, the  Desert  of  Cairo,  and  Van  Diemen's  Land. 

Wood-Tin. — Fibrous  oxide  of  tin  ;  a  variety  of  tin-ore  so  called  from  its 
fibrous  texture  resembling  that  of  wood.  It  is  usually  of  a  brown  or  yel- 
lowish-grey colour,  and  occurs  in  rounded  fragments,  having  an  internal 
fibro-radiating  texture.  It  is  found  in  Cornwall,  Mexico,  and  other  tin- 
yielding  countries  ;  and  consists,  according  to  Vauquelin,  of  91  oxide  of 
tin,  and  9  peroxide  of  iron.— See  Tin. 

Woolwich-beds. — A  name  occasionally  employed  by  English  geologists  to 
designate  those  beds  of  plastic  and  mottled  clays,  sands,  and  rolled  flint- 
pebbles  which  lie  between  the  "Thanet  Sands"  and  the  ''London  Clay." 
Next  to  the  Thanet  Sands  they  form  the  lowest  beds  of  the  London  Terti- 
ary Basin. 

Wrae  Limestone. — A  limestone  of  the  lower  silurian  series,  occurring  at 
Wrae-hill,  near  Innerleithen  in  Peeblesshire. 
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"Wulfenite. — A  mineralogical  term  for  the  molybdate  of  lead ;  a  mineral 
of  a  wax-  or  orange-yellow,  occurring  in  short  prismatic  or  pyramidal  crys- 
tals collected  in  druses,  and  found  in  beds  and  veins  in  secondary  and  tran- 
sition limestones.     Consists  of  60  protoxide  of  lead,  and  40  molybdic  acid. 

Wych  or  Wich. — A  Celtic  word  signifying  salt  spriiig  ;  hence  the  termi- 
nation of  such  English  towns  as  Droitwich,  Nantwich,  Middlewich,  &c., 
where  salt  springs  exist. 


Xanthidinin  (Gr.  xantlws,  yellow). — A  genus  of  Diatoms,  whose  micro- 
scopic case  or  frustule  consists  of  a  hollow,  siliceous  globe,  beset  with 
spines  ;  and  whose  endochrome  or  colouring  matter,  in  recent  species,  is 
of  a  deep  yellowish-green  ;  whence  the  name.  They  abound  in  recent, 
tertiary,  and  upper  secondary  formations  ;  and  from  their  increase  by  self- 
division,  usually  appear  as  twin  spherules. 

Xdnthite  (Gr.  xanthos,  yellow).— A  mineral  of  the  Garnet  family,  occur- 
ring in  small,  greenish-yellow,  translucent,  loosely-connected  grains,  in  a 
bed  of  limestone  near  Amity  in  New  York.  It  seems,  from  its  compo- 
sition, to  be  a  variety  of  idocrase,  which  is  found  in  the  same  locality. 

Xdnthokon.— A  sulpho-arsenite  of  silver  occm-ring  in  rhombohedric 
crystals,  or  in  small  reniform  masses  ;  and  so  called  from  its  orange-yellow 
or  yellowish-brown  colour.  It  consists  of  63.4  silver,  14.7  arsenic,  and  21.9 
sulphur. 

Xanthophyllite  (Gr.  xantlws,  yellow ;  phyllon,  leaf ;  and  lithos). — The 
rhombohedric  pearl-mica  of  Mohs,  occurring  in  mica  and  talc  schists,  and 
so  named  from  its  yellowish  colour  and  foliated  texture. 

Xiphosura  (Gr.  xiphos,  a  sword,  and  owra,  a  tail). — Literally  '^  sword-tail;" 
a  division  of  the  entomostracous  crustaceans,  in  which  the  last  segment  of 
the  body  forms  (in  the  adult  animal)  a  long,  three-edged,  sharp-pointed 
weapon,  as  in  the  limulus,  or  king-crab.  The  xiphosura  differ  from 
other  crustaceans  in  having  the  basal  joint  of  their  thoracic  feet  furnished 
with  spines  which  serve  as  masticatory  organs  (foot-jaws) ;  in  having  their 
branchiae  or  gills  composed  of  membranous  folds  attached  to  the  basal 
portion  of  the  abdominal  legs ;  in  having  the  head  and  breast  united  into 
■  one  buckler- like  plate  (the  cephalo-thorax) ;  and  in  having  the  abdominal 
buckler  terminating  in  the  long  sharp-pointed  spine  which  gives  them  their 
name.  The  thoracic  feet,  which  generally  terminate  in  pincer-like  claws, 
are  used  for  prehension  and  mastication  ;  the  abdominal,  which  are  folia- 
ceous  or  leaf -like,  subserve  the  purposes  of  swimming  and  respiration. 
The  existing  species  are  all  marine,  and  inhabitants  of  warmer  regions  ; 
the  fossil  species  range  from  the  Upper  Silurian  and  Lower  Old  Red,  and 
appear  to  have  been  of  much  more  gigantic  dimensions  than  their  living 
congeners. 

Xylite  (Gr.  xylon,  wood). — A  mineralogical  term  for  those  varieties  of 
amianthus  which  have  a  woody-like  texture  ;  and  better  known,  perhaps, 
as  "  mountain- wood,"  "rock- wood,"  &c.  They  consist  essentially  of  silica, 
ma^esia,  and  iron  protoxide. 
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Xyl6retine  (Gr.  xylon,  wood,  and  relink,  resin). — Literally  ''wood-resin  ;" 
a  sub-fossil  resinous  substance  occurring  in  connection  with  the  pine-trunks 
of  certain  peat-mosses,  and  evidently  the  slightly-altered  resins  of  these 
trees. 


Ydnolite. — The  name  given  by  Lametheric  to  the  T1mmme7'stein  of  Wer- 
ner, and  the  Axinite  of  Haiiy.  One  of  the  Garnet  family,  consisting  of 
silica,  alumina,  lime,  iron,  and  manganese. 

Yellow  Earth. — A  massive  earthy  mineral  of  the  Clay  family,  of  an  ochre- 
yellow  colour,  somewhat  greasy  feel,  adheres  to  the  tongue,  and  pulverises 
in  water.  It  seems  to  be  a  mixture  of  hydrous  silicate  of  alumina,  with 
hydrous  peroxide  of  iron  ;  and  is  perhaps  a  decomposed  clay-ironstone. 
When  burnt  and  prepared  it  is  sold  by  the  Dutch  as  a  pigment  under  the 
name  of  "  English  Red." 

Yenite. — A  double  silicate  of  lime  and  iron,  occurring  in  crystalline 
strata,  along  with  quartz,  magnetic  ironstone,  copper  pyrites,  and  other 
ores  ;  and  known  also  as  Lievrite  or  Ilvaiie.  It  was  named  Yenite  in  com- 
memoration of  the  battle  of  Jena,  in  1806 ;  Ilvaite,  from  Elba,  where  it 
occurs  ;  and  Lievrite,  after  its  discoverer,  Le  Lievre. 

Yoredale  Rocks. — The  name  given  by  English  geologists  to  the  upper 
group  of  the  Carboniferous  Limestone,  as  developed  in  the  north-western 
parts  of  Yorkshire — the  Scar  Limestone  forming  the  lower  group.  The 
Yoredale  Eocks  consist  of  several  beds  of  limestone  alternating  with  free- 
stones, flagstones,  shales,  and  thin  seams  of  coal,  and  attain  a  thickness  of 
about  1000  feet. 

YoTi-stone.  — A  familiar  term  for  Chinese  Jade,  or  NephHte,  which  see. 

Y'ttria. — The  name  given  by  Ekeberg  to  a  new  earth  discovered  by 
Gadolin,  in  1794,  in  the  quarry  of  Ytterby  in  Sweden  ;  hence  the  name. 
It  has  also  been  called  Gadolinite  (which  see),  after  its  original  discoverer. 

Y'ttria-spar. — According  to  Hartmann,  this  occurs  as  a  white  incrusta- 
tion, as  Gadolinite,  and  other  minerals  from  Ytterby  in  Sweden. 

Yttrium. — The  metallic  basis  of  the  earth  Yttria.  When  separated 
from  the  silica,  lime,  iron,  and  manganese  with  which  it  is  associated  in 
Yttria,  it  appears  as  a  fine  white  powder,  tasteless,  inodorous,  infusible, 
and  insoluble  in  water. 

Yttro-cerite. — A  rather  rare  mineral  substance  occurring  in  granular 
incrustations  of  a  violet-blue  to  a  whitish-grey  colour  ;  and  consisting, 
according  to  Berzelius,  of  about  47  lime,  18  peroxide  of  cerium,  10  yttria, 
and  25  hydro-fluoric  acid. 

Yttro-columbite. — The  name  given  by  Brochant  and  Dana  to  yttrious 
oxide  of  columbium  ;   Yttro-tantaiite,  which  see. 

Yttro-ilmenite. — Same  as  Lamarskite,  which  see. 

Yttro-tantalite.  —  Yttrious  oxide  of  tantalum  ;  a  mineral  occurring  in 
kidney-shaped  masses,  of  a  shining  metallic  lustre,  at  Yttei'by  in  Sweden. 
Berzelius  distinguishes  the  black,  brown,  and  yellow  varieties  ;  which 
consist  of  somewhat  varying  proportions  of  tantalic  and  tungstic  acids, 
yttria,  lime,  and  peroxides  of  uranium  and  iron. 
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Yttro-titanite. — Known  also  as  Kdlhanite  ;  a  blackish-brown  translucent 
mineral,  having  a  resinous  fracture,  and  much  resembling  garnet,  but 
distinguished  by  its  greater  specific  gravity.  It  is  a  silicate  of  lime,  iron, 
and  alumina,  with  titanic  acid  and  yttria ;  and  occurs  in  the  granitic  and 
crystalline  rocks  of  Norway. 


ZafBre. — In  Mineralogy,  the  impure  oxide  of  cobalt,  being  the  residuum 
of  the  native  arseniuret  of  cobalt,  after  the  arsenic,  sulphur,  and  other 
volatile  matters  have  been  expelled  by  calcination.  Melted  with  silica  and 
potash,  and  reduced  to  powder,  it  becomes  the  *' powder-blue"  of  commerce. 

Zamidstrohus. — The  generic  term  applied  to  fossil  cone-like  fruits,  appar- 
ently those  of  plants  allied  to  the  zamia  and  cycas.  They  occur  chiefly  in 
the  Upper  Oolite,  Wealden,  and  Chalk  formations. 

Zamites. — The  general  term  for  all  fossil  plants  apparently  allied  to  the 
existing  zamia.  They  make  their  appearance  in  the  upper  oolites,  and 
continue  throughout  the  secondary  and  tertiary  formations.  The  existing 
zamias  (see  order  Cycadacem)  being  natives  of  the  tropical  parts  of  Asia 
and  America,  and  of  the  Cape  of  Good  Hope  and  Austraha,  their  occur- 
rence in  ancient  formations  gives  evidence  of  tropical  or  sub-tropical  con- 
ditions of  climate  in  the  areas  of  deposit. 

Zedgonite  (Gr.  zeo,  I  swell  or  bubble  up,  ajxd  gone,  an  angle). — A  mineral 
of  the  Zeolite  family,  and  so  named  from  its  tetragonal  crystals,  which  are 
chiefly  arranged  in  spheres  or  bundles.  Known  also  as  Oismondine  and 
Ahrazite;  but  not  very  decidedly  separable  from  the  lime  or  potash  harmo- 
tomes  or  cross-stones,  to  which  it  is  often  referred. 

Zechstein  (Ger.) — Literally  ''mine-stone;"  because  it  has  to  be  mined 
or  cut  through  to  reach  the  copper-slate  (Kupfer-scMefer)  which  lies  imme- 
diately beneath  it.  Von  Buch  suggests  that  the  word  was  probably  de- 
rived from  the  Italian  zecchino  or  sequin,  formerly  a  well-known  coin  in 
Germany,  because  this  calcareous  rock  was  the  cover  which,  being  pierced, 
led  to  the  bed  of  ore  from  which  the  miner  derived  his  profit.  The  German 
*'Zechstein" — upper  and  lower — is  the  equivalent  of  the  permian  or  mag- 
nesian  limestone  of  England.— See  Permian  System. 

Zenith  (Arabic). — In  Astronomy,  that  point  in  the  heavens  which  is  ver- 
tically or  right  above  the  head  of  the  spectator ;  the  term  nadir  being  that 
which  denotes  the  opposite  point,  or  that  perpendicularly  or  right  under 
his  feet.  In  popular  language,  the  term  Zenith  is  used  to  denote  the  high- 
est or  culminating  point  of  any  subject  referred  to  ;  as  the  "  zenith  of  the 
poet's  fame,"  the  "zenith  of  saurian  development." 

Zeolite  (Gr.  zeo,  I  boil  or  bubble  up,  and  lithos,  stone). — An  extensive 
family  of  minerals — silicates  of  lime  and  alumina — so  called  from  their 
frothing  or  intumescing  into  a  whitish  spongy  enamel  under  the  blowpipe. 
The  family  includes  hexahedral  zeolite  or  analdme,  prismatic  or  natrolite 
and  mesotype,  prismatoidal  or  stilhite,  hemiprismatic  or  Heulandite,  pyra- 
midal or  apophyllite,  rhomboidal  or  chabasite,  diprismatic  or  laumoiiite, 
paratomous  or  /uirmatome,  &o.,  all  of  which  are  noticed  under  their  respec- 

878 


ZEE  —  ZIN 

tive  names.  The  zeolites  occur  most  abundantly  in  the  amygdaloidal  trap- 
rocks  ;  frequently  in  basalt  and  greenstone  ;  occasionally  in  the  granitic 
and  crystalline  rocks  ;  and  more  rarely  in  the  trachytes  and  lavas. 

Zero. — A  word  of  Arabic  origin  signifying  emptiness  or  extreme  depriva- 
tion, and  usually  represented  by  a  cipher  or  0.  It  is  variously  used  in 
science ;  but  may  be  generally  defined  as  the  neutral  point  between  any 
ascending  and  descending  scale  or  series.  In  familiar  language  it  is  used  as 
synonymous  with  nothing,  or  the  extreme  point  of  depression.  The  zero 
of  Fahrenheit's  thermometric  scale  is  32°  below  freezing  ;  the  real  or  abso- 
lute zero  would  be  the  point  at  which  caloric  was  entirely  exhausted. 

Zeiiglodon  (Gr.  zeiigos,  a  yoke,  and  odous,  tooth). — Literally  "yoke- 
tooth  ; "  a  tertiary  mammal  of  the  whale  kind,  so  called  by  Professor  Owen 
from  the  peculiar  form  of  its  molar  teeth.  Eemains  of  a  skeleton  between 
seventy  and  eighty  feet  in  length  were  first  discovered  in  the  eocene  strata 
of  Alabama  and  Arkansas,  and  described  by  Dr  Harlan  under  the  title 
Basilosaurus  {king  of  the  lizards),  under  the  supposition  that  they  be- 
longed to  an  enormous  reptile — a  belief  that  has  since  been  set  aside  by 
the  more  correct  investigations  of  our  great  English  anatomist. 

Zeiixite  (Gr.  zeuxis,  connection  or  union,  because  found  in  the  united 
mines,  Cornwall). — A  mineral  of  the  Scapolite  family,  occurring  in  fibrous 
masses  of  acicular  crystals  of  a  greenish-brown  colour,  and  evidently 
allied  to  Prehnite.     Chemically,  it  is  a  ferro-silicate  of  alumina. 

Zianite. — Werner's  synonym  for  kyanite  or  cyanite,  one  of  the  Garnet 
family,  which  see. 

Zinc  (Ger.  zink). — One  of  the  simple  or  elementary  bodies ;  a  metal  of  a 
bluish-white  colour,  with  a  fine  granular  fracture,  foliated  structure,  spe- 
cific gravity  about  7,  harder  than  lead,  but  may  easily  be  cut  with  a  knife. 
At  common  temperatures  it  is  tough  and  intractable  under  the  hammer ; 
but  when  heated  to  between  220°  and  320°  it  becomes  malleable  and  duc- 
tile, so  that  it  can  be  beaten  into  plates,  or  rolled  into  sheets  and  leaves, 
and  drawn  into  wire.  If  heated,  however,  to  500°  or  so,  it  becomes  brittle, 
and  fuses  at  770°.  It  tarnishes  on  exposure  to  the  air,  but  is  little  oxidated, 
the  first- formed  film  of  oxide  long  resisting  the  action  of  air  and  water, 
and  thus  preventing  further  decay.  Being  a  cheap  and  light  metal,  zinc 
is  largely  used  as  a  substitute  for  lead  ;  alloyed  with  copper,  it  forms  the 
well-known  compound  brass  ;  and  its  salts  are  extensively  used  in  medicine 
and  the  arts.  As  a  metal  Zinc  does  not  occur  native  ;  and  its  chief  ores 
are — calamine,  or  the  carbonate,  occurring  most  abundantly  in  limestones 
along  with  calc-spar,  ores  of  lead  and  iron,  and  other  ores  of  zinc ;  blende, 
or  the  sulphuret,  found  also  in  veins  with  other  ores  ;  Goslarite,  or  the  sul- 
phate, arising  apparently  from  the  decomposition  of  blende ;  zincite,  or  the 
red  oxide  ;  and  galmei  or  the  siliceous  oxide,  usually  found  in  connection 
with  calamine.  The  ores  of  zinc  are  readily  determined  by  first  roasting 
and  then  fusing  by  the  blowpipe  on  charcoal  with  copper  filings.  If  zinc 
is  present  the  copper  will  be  converted  into  a  button  of  brass. 

Zincite.— The  mineralogical  term  for  the  native  ferriferous  oxide  of  zinc^ 
which  see. 

Zinckenite,  properly  Zinkenite. — A  native  sulphuret  of  antimony  and 
lead  (35.  lead,  43.4  antimony,  and  21.6  sulphur),  occurring  in  narrow  verti- 
cally-striated prisms,  or  in  massive  and  columnar  aggregates  in  veins, 
along  with  sulphuret  of  antimony  and  quartz  at  Wolfsberg,  &c.,  in  the 
Harz,  and  so  named  after  its  discoverer,  Zinken. 
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Zircon. — One  of  the  gems ;  a  heavy,  hard,  sparkling  mineral,  more  or 
less  transparent ;  doubly  refractive  ;  and  occurring  colourless,  or  of  vari- 
ous colours,  as  yellow,  green,  and  reddish -brown.  It  is  found  in  prismatic 
crystals,  or  in  rounded  grains,  chiefly  in  the  granitic  and  crystalline  rocks  ; 
and  consists,  according  to  Berzelius,  of  33  silica  and  67  zirconia.  The 
colourless  varieties  named  jargon  are  often  sold  for  diamonds  ;  the  brilli- 
antly-coloured are  termed  liyacintli,  though  many  "hyacinths"  are  merely 
garnets,  and  easily  detected  by  their  inferior  gravity,  hardness,  fusibility, 
and  want  of  double  refraction. 

Zircdnia. — The  oxide  of  zirconium  ;  a  white  tasteless  earth,  discovered 
by  Klaproth  in  1789,  in  zircons  from  Ceylon — zircon  being  a  silicate  of 
zirconia  more  or  less  highly  coloured  by  oxide  of  iron. 

Zircomum. — The  metallic  basis  of  zirconia,  obtained  in  the  form  of  a 
black  powder,  resembling  that  of  charcoal,  but  lustrous  when  rubbed. 

Zoanthdria  (Gr.  zoon,  animal,  and  anthos,  flower). — Animal-flowers;  in 
de  Blainville's  arrangement,  the  third  class  of  zoophytes,  including  the 
hydras,  coral-polypes,  sea-anemones,  and  the  like,  whose  bodies  or  digestive 
sacs  are  furnished  with  tentacula,  which  radiate  from  the  mouth  like  the 
petals  of  a  flower. 

Zoisite. — A  variety  or  sub-species  of  epidote,  or  prismatoidal  augite  spar, 
of  a  yellowish  or  light-grey  colour,  occurring  in  granite,  diorite,  and  other 
crystalline  rocks,  and  named  after  its  discoverer.  Baron  Von  Zois. 

Zoology  (Gr.  zoon,  an  animal,  and  logos,  discourse). — The  science  of  liv- 
ing beings  in  all  that  relates  to  their  structure,  habits,  distribution,  and 
classification.  Zoological,  appertaining  to  the  science  of  animal  life ; 
zoologist,  one  devoted  to  the  study  of  Zoology,  or  the  knowledge  of  animal 
forms  in  all  their  relations — structural,  functional,  and  gradational.  For 
systematic  arrangements,  see  tabulations,  "Animal  Scheme." 

Zone,  in  Geography  (Gr.  zona,  a  girdle). — One  of  the  five  great  belts  into 
which  the  earth  is  supposed  to  be  divided  in  respect  to  temperature  ;  viz. 
the  torrid,  two  temper oAe,  and  two  frigid  zones.  The  torrid  includes  all 
the  space  that  lies  between  the  tropics,  or  283  degrees  on  each  side  of  the 
equinoctial  line  ;  the  temperate  from  that  limit  to  the  Arctic  circle  (66^ 
degrees)  in  each  hemisphere  ;  and  the  frigid  zones  from  the  Arctic  circles 
to  either  pole. 

Zone,  in  Botany. — With  a  view  to  generalise  their  observations  on  the 
geographical  distribution  of  indigenous  plants,  Botanists  are  in  the  habit 
of  dividing  the  horizontal  range  of  vegetation  into  zones,  bounded  by  annual 
isothermal  lines,  as — 1,  the  equatorial ;  2,  tropical ;  3,  sub-tropical ;  4, 
warmer  temperate ;  5,  cooler  temperate  ;  6,  sub-arctic ;  7,  arctic  ;  and  8, 
the  polar.  These  zones,  being  applicable  to  either  hemisphere,  express  the 
climatic  facies  of  vegetation  within  more  precise  limits  than  the  three 
great  zones — torrid,  temperate  and  frigid — of  the  geographer. 

Zone,  in  Zoology. — Every  zone,  from  the  shore  daily  covered  by  the  tides 
to  the  greatest  vital  depths,  being  characterised  by  its  own  peculiar  sea- 
weeds and  shell-fish,  in  a  manner  very  analogous  to  the  changes  in  the 
forms  and  species  of  vegetation  observed  in  the  ascent  of  a  tropical  moun- 
tain. Zoologists  are  in  the  habit  of  speaking  of  certain  bathymetrical 
zones  or  "zones  of  life  regulated  by  depth."  Thus,  in  the  British  seas, 
naturalists  (following  the  late  Edward  Forbes)  point  out  four  great  belts 
of  life — the  Littoral,  the  Laniinarian,  the  Coralline,  and  the  Coral  (which 
see) ;  or  applying  the  principle  to  the  life  of  the  ocean  in  general,  they 
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distinguish  five  belts  of  depth— viz.  1,  the  Littoral ;  2,  Circum-littoral ; 
3,  Median ;  4,  Infra-median ;  and,  5,  the  Abyssal  or  Deep-sea  zone. 
"The  life-forms  of  these  zones,"  says  Professor  Owen,  ''vary,  of  course, 
according  to  the  nature  of  the  sea-bottom ;  and  are  modified  by  those 
primitive  or  creative  laws  that  have  caused  representative  species  in  distant 
localities  under  like  physical  conditions — species  related  by  analogy.  Very 
much  (he  continues)  remains  to  be  observed  and  studied  by  naturalists  in 
different  parts  of  the  globe,  under  the  guidance  of  the  generalisations  thus 
sketched  out,  to  the  completion  of  a  perfect  theory  ;  but  in  the  progress 
to  this  the  results  cannot  fail  to  be  practically  most  useful.  A  shell  or  a 
sea-weed,  whose  relations  to  depth  are  thus  understood,  may  afford  im- 
portant information  or  warning  to  the  navigator.  To  the  geologist,  the 
distribution  of  marine  life  according  to  the  zones  of  depth  has  given  the 
clue  to  the  determination  of  the  depth  of  the  seas  in  which  certain  forma- 
tions have  been  deposited." 

Zo6nomy  (Gr.  zoon,  an  animal,  and  nonios,  law). — The  science  which  treats 
of  the  laws  of  organic  life,  in  as  far  as  these  relate  to  the  Animal  kingdom. 

Zo6phagOiis  (Gr.  zoon,  an  animal,  and  phago,  I  eat). — Animal-eating; 
applied  to  certain  tribes  of  animals  {e.g.  "  zoophagous  molluscs")  which 
prey  on  other  animals  :  in  contradistinction  to  those  that  are  pliyto'plMgons 
or  vegetable-feeders. 

Z6ophyte  (Gr.  zoon,  animal,  and  phyton,  plant).— Animal -plants ;  an 
early  and  popular  division  of  the  animal  kingdom,  including  the  sponges, 
corals,  and  other  allied  aquatic  creatures,  which,  from  their  manner  of 
growth  and  appearance,  were  supposed  to  be  intermediate  between  plants 
and  animals.  Being  wanting  in  scientific  precision,  the  term  is  only 
loosely  and  popularly  applied  to  those  polypes,  polyzoa,  &c.,  which  secrete 
plant-like  substances,  as  sponges,  corals,  corallines,  and  so  forth. 

Zooph.yt6logy  (Gr.  zooflhyton,  a  zoophyte,  and  logos,  discourse). — That 
department  of  Natural  History  which  treats  of  the  structure,  mode  of 
growth,  habits,  and  distribution  of  zoophytes. 

Zosterites.  — A  genus  of  fluviatile  plants  occurring  in  the  Wealden  and 
Lower  Greensand  formations,  and  so  called  from  their  resemblance  to  the 
existing  zostera  marina  or  sea- wrack.  In  zosterites  the  leaves  are  linear, 
marked  with  few  veins,  and  these  not  connected  by  transverse  veins. 

Zundererz  (Ger.) — Tinder-ore ;  an  ore  of  antimony  occurring  in  the  Saxon 
mines  in  soft,  flexible,  tinder-like  masses,  of  a  blackish-red  colour  and 
little  lustre.  From  analysis  it  appears  to  be  an  admixture  of  silver,  lead, 
iron,  antimony,  arsenic,  and  sulphur. 

Zwieselite. — A  fluo-phosphate  of  iron  and  manganese,  so  called  from 
being  found  at  Zwiesel,  in  Bavaria. 

Zygomatums. — A  large  marsupial  mammal — the  most  extraordinary  yet 
discovered  in  the  post-tertiary  deposits  of  Australia,  and  so  named  from 
the  great  width  of  the  zygomatic  arches  of  the  skull.  Judging  from  the 
size  of  the  head,  which  was  the  only  portion  found  in  1858,  it  seems  to 
have  been  as  large  as  an  ox,  and  to  have  had  a  face  somewhat  resembling 
that  of  the  existing  wombat.  It  also  appears  to  make  a  near  approach  to, 
though  differing  generally  from,  the  Diprotodon,  another  large  marsupial 
from  the  same  ancient  alluvial  beds. 
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NOTE. 

The  following  List  contains  the  greater  portion  of  those  terms  employed 
by  palaeontologists  to  distinguish  their  so-called  species  of  fossil  plants  and 
animals.  Most  of  them  are  Latin,  or  Latinised  forms,  and  refer  chiefly  to 
external  aspect ;  not  unfrequently  to  the  name  of  the  discoverer,  or  other 
individual  eminent  in  the  branch  of  natural  history  to  which  the  object 
belongs  ;  and  in  many  instances  to  the  locality  where  it  was  first  detected, 
or  in  which  it  is  exclusively  found.  Thus,  Pecten  quinquecostatus,  the 
five-ribbed  pecten  ;  P.  Woodwardii,  after  S.  P.  Woodward,  the  eminent 
conchologist ;  and  P.  Purhechensis,  a  species  apparently  peculiaT  to  the 
Purbeck  beds  of  the  Oolite.  Whatever  their  origin  (and  it  is  greatly  to  be 
desired  that  describers  would  in  every  instance  endeavour  to  adopt  such 
terms  as  refer  to  some  palpable  characteristic),  these  designations  follow 
the  usual  inflexion  of  Latin  words — rotundus,  rotimda,  rohmdum — pulcher, 
jpidchra,  ptdchrum,  or  hrevis,  brevis,  hreve  being  respectively  applied  just  as 
the  generic  word  to  which  they  refer  may  be  masculine,  feminine,  or 
neuter  ;  while  the  names  of  discoverers,  &c.  are  thrown  into  the  possessive 
case,  as  Lyellii,  Murchisoni ;  and  those  of  localities  converted  into  adjec- 
tives, as  Hihernicus,  Purhechensis,  and  the  like,  but  this,  it  must  be  con- 
fessed, not  always  in  the  most  classical  or  most  euphonious  forms.  Our 
present  business,  however,  is  more  with  their  meanings  than  with  their 
origin,  and  these  we  have  endeavoured  to  render  in  the  simplest  and  brief- 
est language,  consistent  with  the  comprehension  of  the  fact  or  character 
which  the  original  term  was  intended  to  express. 
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A'celensis,  is,  e;  found  at  Aalen  in  Wirtemberg. 

abbrevidtus,  a,  um  ;  shortened. 

abduciiis,  a,  um;  removed. 

aUes  ;  the  fir-tree  ;  fir-tree  like. 

abjeclus,  a,  um;  worthless. 

abndrmis,  is,  e  ;  out  of  the  usual  order ;  abnormal. 

abr'dptns,  a,  um  ;  abrupt ;  terminating  suddenly. 

acdulis,  is,  e  ;  stalkless  ;  stemless. 

accipSnseroules ;  sturgeon-like  ;  resembling  the  sturgeon. 

acerdsus,  a,  um  ;  of  the  maple-tree  ;  resembling  the  maple. 

(i.cetdbuluvi ;  slightly  concave,  like  a  cup  or  calyx. 

(xciculdtus,  a,  um  ;  needle-pointed ;  furnished  with  sharp  points. 

acinaciformis,  is,  e;  scimitar-shaped. 

actiuHra;  star-tailed;  prickly-tailed. 

aculedtus,  a  um  ;  prickly  ;  armed  with  sharp  points. 

acumindtus,  a,  um  ;  pointed  ;  terminating  sharply. 

acutdnguhis,  a,  um ;  acute-angled ;  sharp-cornered. 

ac&tifolius,  a,  um  ;  sharp-leafed  ;  having  pointed  leaves. 

acutirostris,  is,  e  ;  sharp-nosed ;  sharp-beaked. 

acutiusculus,  a,  um  ;  rather  sharp  ;  somewhat  acute. 

adolphinus,  a,  um  ;  brotherly  ;  in  brotherhoods ;  closely  related. 

aduncdtus,  a,  um  ;  hooked ;  formed  like  a  hook. 

adHncus,  a,  um  ;  crooked ;  shaped  like  a  hook  or  claw. 

(jegagrdpiloldes  ;  shaggy  ;  like  the  wild  goat's  hair. 

cequilaterdlis,  is,  e ;  equal-sided ;  having  equal  sides. 

cequisept&tus,  a,  um  ;  equally  divided  by  septa  or  partitions. 

cequisulcdttcs,  a,  um  ;  equal- furrowed ;  having  furrows  of  equal  size. 

cequivalvis,  is,  e  ;  equal- valved  ;  valves  of  the  same  size. 

dffinis,  is,  e  ;  adjoining ;  contiguous. 

agaricifdi'mis,  is,  e  ;  shaped  like  a  mushroom. 

agarico'ides  ;  mushroom-like. 

Agassizi  ;  in  honour  of  Agassiz,  the  distinguished  natvu-alist. 

agglutiiidns  ;  glued  to,  or  joined  to  one  another. 

agrestis,  is,  e ;  belonging  to  the  fields ;  field-dwelling. 

aldtus,  a,  um  ;  winged  ;  having  wing-like  appendages. 

albo-gdl^rns  ;  white-hat ;  white-helmet  shape. 
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alifdrmis,  is,  e  ;  wing-shaped  ;  in  the  form  of  wings. 

A  Hani  ;  after  Mr  Allan,  of  Edinburgh,  mineralogist. 

Alnwicensis,  is,  e ;  found  at  Alnwick  in  Northumberland. 

alphtris,  is,  e  ;  Alpine ;  growing  at  great  elevations. 

allemans ;  alternating  ;  following  one  after  another  one. 

alterndtits,  a,  um  ;  alternating ;  following  at  intervals. 

alutdceus,  a,  um  ;  tanned  ;  like  tanned  leather. 

alveoldris,  is,  e  ;  hollowed  like  a  trough  or  channel. 

amMguus,  a,  um;  ambiguous;  doubtful. 

ammono'ides ;  ammonite-like  ;  curved  like  a  ram's  horn. 

am2ihihius,  a,  um  ;  amphibious ;  living  on  land  or  in  water. 

amphSra  ;  a  flagon  ;  flagon-shaped. 

amplidtus,  a,  um  ;  enlarged  ;  spread  out. 

amplus,  a,  um ;  full ;  full-sized. 

ampHlla  ;  a  flask  or  flagon  ;  flask-shaped. 

ampulldceus,  a,  um  j  bottle-shaped  ;  flagon-like. 

ampullosus,  a,  um ;  puffed  out ;  flagon-like. 

amygdalcefm^mis,  is,  e;  almond-shaped. 

amygdaloldes  ;  almond-like  ;  in  the  form  of  almonds. 

andstoinosus,  a,  um ;    anastomosing ;   running  one  into  another  like  the 

veins  of  a  leaf. 
(indtlnns,  a,  um  ;  duck-like. 
anc^ps  ;  doubtful ;  undetermined. 
ancyloules  ;  shield-like  ;  formed  like  a  shield. 
Andersoni ;  after  the  Rev.  Dr  Anderson  of  Newburgh,  Fife. 
angeio'ides ;  vessel-like  ;  flagon-shaped. 
Angptcus,  a,  um  ;  English  ;  found  in  England. 
anguilla  ;  an  eel ;  eel-like  in  form. 
angustdius,  a,  um ;  narrowed ;  constricted. 
angustidens ;  narrow-toothed  ;  compressed  tooth. 
angustif alius,  a,  tcm;  narrow-leaved. 
angHstifrons  ;  narrow-fronted  ;  ha^ang  a  narrow  forehead. 
annSctens ;  connecting  ;  approaching  ;  akin  to. 
Anningice ;  after  Miss  Anning  of  Lewes,  collector  of  fossils. 
annuldtus,  a,  um  ;  annular  ;  ring-shaped ;  ringed. 
andmalus,  a,  um  ;  anomalous ;  irregular. 
anomolop6ra  ;  having  unusual  pores. 

anserinus,  a,  um  ;  goose-like  ;  of  or  pertaining  to  the  goose. 
Anstedi  ;  after  Professor  Ansted  of  London,  geologist. 
anthradnus,  a,  um  ;  coaly  ;  found  in  or  belonging  to  coal. 
antiguus,  a,  um ;  ancient ;  of  early  date. 
aperturdtus,  a,  um  ;  full  of  apertures  ;  fissured. 
apicdlis,  is,  e  ;  sharp-pointed  ;  tapering  to  a  slender  point. 
apicicurvdius,  a,  tim  ;  curved  at  the  top  or  apex. 
apiculdtus,  a,  um  ;  pointletted  ;  slender-pointed. 
approximdht,s,  a,  um;  approximating  ;  close  upon  one  another. 
aquUa  ;  an  eagle. 

ardchnoldes  ;  cobweb-like  ;  cobwebby. 
ardchno'ideus,  a,  um  ;  in  the  form  of  a  cobweb. 
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ardiieus,  a,  urn  ;  spider-web  like  ;  lightly  netted. 

arboriscens  ;  arborescent ;  branching  like  a  tree. 

archet^pa ;  original ;  the  original  type. 

ar<Agerens  ;  arch  or  bow  bearing ;  bow-shaped. 

arctos  :  belonging  to  the  arctic  regions  ;  northern. 

arcudrius,  a,  um  ;  arched  ;  bent  like  a  bow. 

i'veudtm,  a^um;  bent;  arched;  bow-shaped. 

(iiculdtus,  a,  um ;  coffer-Uke. 

areivdrius,  a,  um  ;  sandy  ;  belonging  to  the  sand. 

are7iicoliis,  a,  um  ;  sand-dwelling  ;  burrowing  in  the  sand. 

areoldtus,  a,  um  ;  areolate  ;  divided  into  a  number  of  irregular  squares  or 

small  angular  spaces. 
argutus,  a,  iim  ;  clear ;  decided ;  pretty. 
armMus,  a,  um  ;  armed  ;  furnished  with  defences. 
arthviticus,  a,  um ;  jointed  ;  furnished  with  joints. 
articuldius,  a,  um  ;  articulated  ;  closely-jointed. 
articuldsus,  a,  iim  ;  jointed  ;  full  of  joints. 
arvinsis,  is,  e  ;  field- inhabiting  ;  belonging  to  the  fields. 
asper,  a,  um  ;  rough ;  rough-surfaced. 
aspergilliformis,  is,  e;  brush-shaped. 
aspergillus  ;  a  brush  for  sprinkling  holy  water. 
asperrimus,  a,  um  ;  extremely  rough  ;  harsh  with  points. 
aspirulus,  a,  um  ;  rough ish  ;  somewhat  rough. 
astaco'ides ;  lobster-like;  cray-fish-like. 
asthenodeirus  ;  weak-necked  ;  slender-necked. 
astroldes  ;  star-like  ;  rayed  like  a  star. 
astrOpliorus,  a,  um  ;  star-bearing  ;  starred. 
auloporo'ides  ;  pipe-pore  like  ;  resembling  the  aulopore  coral. 
aulCticon ;  pipe-shaped  ;  pipe-like. 
aurdntium  ;  an  orange  ;  like  an  orange. 
auricula  ;  an  ear  ;  like  an  ear. 
auriculdris,  is,  e  ;  ear-shaped. 

auriculdtus,  a,  um  ;  eared  ;  having  ear-like  appendages. 
auritus^  a,  um  ;  long-eared  ;  decidedly  eared. 
Austhii;  after  Mr  Godwin  Austen,  geologist. 
avelldna;  filbert ;  like  a  filbert. 

aveniformis,  is,  e  ;  oat-pipe-shaped  ;  like  an  oaten  straw. 
aviculo'ides  ;  bird-shaped  ;  in  the  form  of  a  little  bird. 
axi/iceformis,  is,  e;  axe-shaped;  axe-like. 


B 

haccdius,  a,  um  ;  berried  ;  furnished  with  berry-like  excrescences. 
bacilldris,  is,  e  ;  staff -like  ;  straight  like  a  staff. 
hajiMlum  ;  a  staff ;  staff-like. 
baculiformis,  is,  e  ;  staff- like  ;  staff-shaped. 
haltedtus,  a,  um  ;  belted. 

Bdlticus,  a,  v,m  ;  from  the  Baltic  shores  ;  belonging  to  the  Baltic  sea. 
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harhdtus,  a,  urti;  bearded. 

Bechei  ;  after  Sir  Henry  de  la  Beche,  geologist. 

BecJclesii;  after  Mr  Beckles,  geologist  and  palseontologist. 

helluhis,  a,  um ;  pretty  ;  neat. 

hellus,  a,  um  ;  beautiful ;  elegant. 

Beudantii  ;  after  M.  Beudant,  French  geologist. 

hicalcardtns,  a,  um  ;  two- spurred  ;  armed  with  two  spurs. 

hicariiUltus^  a,  um  ;  having  two  keels  or  ridges. 

hicorddtns,  a,  um  ;  in  the  form  of  two  hearts  ;  twin-hearted. 

bicordna  ;  double-crowned  ;  twin-crowned. 

hicostdlis,  is,  e  ;  having  two  ribs,  or  rib-like  processes. 

hidens  ;  having  two  teeth  ;  bidentate. 

bidorsdtuSf  a,  tim  ;  having  a  double  back. 

bifascidtus,  a,  um  ;  doubly  banded  ;  two-striped. 

bifrons  ;  doubly  fronted  ;  two-fronted. 

bifurcdtuSf  a,  um  ;  bifurcated  ;  branching  in  two  ;  forked. 

bilinedlus,  a,  um  ;  two-lined  ;  marked  with  two  lines. 

Mlobus,  a,  um  ;  two-lobed  ;  bilobed. 

Binneyi  ;  after  Mr  Binney  of  Manchester,  geologist. 

binus,  a,  um ;  double  ;  in  pairs ;  twinned. 

bioculdtus,  a,  um  ;  double-eyed  ;  twin-eyed. 

bipartitus,  a,  um  ;  bipartite  ;  divided  into  two  ;  two-cleft. 

biplex  ;  double  ;  two-fold. 

bipunctdtus,  a,  um  ;  doubly  punctured. 

bispindsus,  a,  um  ;  doubly  spined. 

bisuffarciandtus,  a  um  ;  doubly  stuffed  ;  swollen. 

Blumenbdchii  ;  in  honour  of  Blumenbach,  naturalist. 

Bollensis,  is,  e  ;  found  at  Boll  in  Wirtemberg. 

b6ops  ;  ox-eyed  ;  large-  or  full-eyed. 

boredlis,  is,  e  ;  boreal ;  belonging  to  northern  latitudes. 

botulifoK-mis,  is,  e;  sausage-shaped. 

bovinus,  a,  um  ;  ox-like  ;  allied  to  the  ox  family. 

Bowerbanki  ;  after  Dr  Bowerbank  of  London,  microscopist. 

brachyciphalus,  a,  um  ;  short-headed. 

brachyddrus  ;  short-necked. 

brachypygopterus^  a,  um  ;  short  sub- dorsal  finned. 

brachyHrus,  a,  um  ;  short-tailed. 

brSvieeps  ;  short-headed. 

brevicollis,  is,  e  ;  short-necked ;  closely  attached. 

brevirdstris,  is,  e;  short-nosed;  short-beaked. 

brevis,  is,  e  ;  short. 

brevispinus,  a,  um  ;  short-spined. 

Bridreus,  a,  um  ;  many-armed,  like  the  fabled  Briareus. 

Broderipii  ;  in  honour  of  Mr  Broderip,  geologist. 

Brodiei  ;  after  Mr  Brodie,  author  of  Fossil  Insects. 

Brongniarti  ;  after  Brongniart,  the  French  fossil  botanist. 

Brownii,  Browniana  ;  after  R.  Brown,  the  celebrated  botanist. 

bucd/rdium  ;  ox-heart ;  shaped  like  an  ox-heart. 


BUG  —  CAS 

hiccinhis,  a,  urn;  trumpet-like. 

huccinoidea  ;  like  the  shell  buccinum. 

Ihicklandi  ;  after  Dr  Buckland  the  geologist. 

btdldtus,   a,   urn;   bossed;  round  like  a  nail-head;   studded  with  small 

round  knobs. 
htdlo'ides  ;  shaped  like  the  shell  hidla, 
hursa  ;  a  purse  ;  purse-  or  pouch- shaped. 
bi/ssdceus,  a,  um  ;  having  a  "  byssus,"  or  appendage  of  fine  filaments^  like 

flocks  of  wool. 


icddtus,  a,  um  ;  carved  in  relief ;  sculptured. 

(cespitosus,  a,  um  ;  turf-like ;  turfy. 

ralcardtus,  a,  um;  spurred;  spur-shaped;  furnished  with  spurs. 

mlcanformis,  is,  e  ;  spur-shaped  ;  in  the  form  of  a  spur. 

ndceola  ;  sandal ;  like  a  sandal. 

calop6ra  ;  beautiful-pored. 

(Mviis,  a,  %iin  ;  bald  ;  smoothly  bare, 

calyculdris,  is,  e  ;  cup-like  ;  like  the  calyx  of  a  flower. 

'■(dpculus,  a,  um  ;  like  a  little  cup  ;  calyx-like. 

campanuldtu^,  a,  um  ;  bell-shaped. 

campplodon  ;  curved  or  crooked  tooth. 

canaliciddtus,  a,  um ;  channeled ;  grooved. 

canaliferus,  a,  um  ;  furnished  with  channels  or  canals. 

cancelldria  ;  latticed  ;  furnished  with  cross-bars. 

cancelldtus,  a,  %im  ;  latticed  :  cancellated. 

cancriformis,  is,  e  ;  crab-formed  ;  crab-like. 

cdndidus,  a,  um  ;  white. 

canncefdrmis,  is,  e  ;  cane-shaped  ;  having  a  cane-like  stem. 

canteriMus,  a,  icm  ;  railed ;  staked. 

caperdtus,  a,  um  ;  shrivelled  ;  puckered  in  wrinkles. 

capilldceus,  a,  um  :  hairy  ;   covered  with  fine  hairs. 

capilldris,  is,  e  ;  hair-like  ;  capillary  ;  in  tubes  like  hairs. 

capistrdtus,  a,  um  ;  haltered  ;  muzzled. 

capitdtus,  a,  um  ;  headed  ;  furnished  with  small  heads. 

cdpiriolus  ;  the  roe-buck  ;  roebuck-like. 

carhoiidceus,  a,  um  ;  carbonaceous ;  found  in  the  coal-measures, 

carhon&rius,  a,  um  ;  of  or  belonging  to  the  coal-measures. 

cardio'ides  ;  cardium-  or  cockle-like. 

carindria  ;  having  a  keel  or  ridge. 

canridtus,  a,  um  ;  keeled  ;  furnished  with  ridges  more  or  less  elevated. 

carin^lla;  a  little  keel  or  ridge. 

varpomdrpha  ;  fruit-shaped  ;  in  the  form  of  a  fruit. 

'■(uyophpllus,  a,  um ;  clove-like;  clove-leaved. 

(ftsinoides  ;  helmet-like. 

hsis  ;  a  helmet. 

astdiieus,  a,  um ;  chestnut-like. 
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catetidtus  j  a,  um  ;  chained  or  connected  together, 
catenifer,  a,  um;  chain-bearing;  linked  like  a  chain. 
catenuldtus,  a,  um  ;  chained  ;  formed  of  little  links. 
catkedrdlis,  is,  e  ;  spire-like ;  tapering  and  spire-like. 
catilhis;  a  little  dish. 
cdtus  ;  the  cat ;  cat-like. 

cauddlis,  is,  e  ;  tailed  ;  having  a  prominent  tail. 
cauddtus,  a,  um  ;  tail-pointed ;  furnished  with  a  tail. 
caulincefolia  ;  stalk -leaved. 
cavdtus,  a,  um ;  hollowed  out ;  hollow. 
cavifrons  j  hollow-fronted. 

celluldris,  is,  e;  cell-like;  cellular;  full  of  cells. 
centrdlis,  is,  e ;  central ;  in  the  middle. 
centrOtus,  a,  um  ;  knotted  ;  having  prominent  tubercles. 
cepcefdrmis,  is,  e  ;  onion-shaped ;  like  an  onion. 
cei'vicornis,  is,  e;  shaped  like  a  stag's  horn. 
cervinus,  a,  um  ;  deer-like ;  allied  to  the  deer-kind. 
cfiamceformis,  is,  e;  cockle-shaped. 
cliarcef6rmis,  is,  e  ;  like  the  fresh-water  plant  chara. 
Charlesioorthii  ;  after  Mr  Charlesworth  of  London,  naturalist. 
ductus,  a,  um  ;  girdled ;  encircled  with  lines. 
cimJereus,  a,  um  ;  ash- coloured ;  ashy. 
cinguldtus,  a,  um  ;  girdled  ;  encircled  with  lines. 
circindtus,  a,  um;  compassed;  encircled;  whorled. 
circumvestens  ;  surrounding  some  other  object. 
circumsul cdtus,  a,  um  ;  furrowed  all  round. 

cirrhdsus,  a,  tim  ;  cirrhous ;  terminated  by  a  curled  filiform  appendage 
cirroides;  cirrus-like  ;  having  a  curled  appendage. 
citharella  ;  little  lute. 

clathratxdus,  a,  \im  ;  sUghtly  latticed ;  slightly  cross-barred. 
clathrdtus,  a,  ttm ;  cross-barred  ;  latticed. 
clathroldea  ;  bar- like  ;  lattice-like. 
clava  ;  a  knotty  branch ;  knob-like. 
clavaro'ides  ;  club-like. 
clavdtula  ;  little  club. 
clavdtiis,  a,  um ;  club-like ;  club-shaped. 
claviculdris,  is,  e  ;  collar-bone-shaped ;  clavicle-like. 
cldviger,  a,  %im ;  club-bearing. 

clisio'ides  ;  chamber-like  ;  separated  into  small  chambers. 
cluniaddris,  is,  e;  haunch-like. 

clypedtus,  a,  um  ;  shield-like ;  furnished  with  a  shield. 
cochlearella  ;  little  screw ;  spiral-shaped. 
cochledtus,  a,  um ;  screw-shaped ;  spiral. 

Colei  ;  after  Lord  Cole,  now  Earl  of  Enniskillen,  palaeontologist. 
coluhnnus,  a,  um;  snake-like. 
columhella  ;  a  little  dove. 
columelldris,  is,  e ;  little  pillar-like. 
combHstus,  a,  um  ;  burnt  vip  ;  parched ;  withered -like. 
communis,  is,  e ;  common;  of  frequent  occurrence. 
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<i>m6sus,  a,  um ;  bushy ;  shaggy  like  hair. 
roniplandtus,  a,  zim ;  smoothed;  smooth-surfaced, 
compUxus,  a,  um  ;  complex  ;  in  many  folds ;  not  simple. 
compressirdstris ;  flattened  beak  ;  pressed  together. 
comptus,  a,  um  ;  elegant ;  adorned. 
concdvus,  a,  um;  hollow;  depressed;  concave. 
concintricus,  a,  um  ;  arranged  in  concentric  lines. 
conchiticus,  a,  um  ;  shelly  ;  shelly  in  aspect. 
concinmis,  a,  um ;  handsome ;  pretty  ;  neat. 
cdnfluens  ;  confluent ;  running  together ;  running  into  one. 
co/vicics,  a,  um  ;  conical ;  tapering  to  a  point. 
conifer,  a,  um  ;  cone-bearing ;  bearing  cones  like  a  fir-tree. 
conj'dngens  ;  immediately  joining ;  approximating. 
conoldea  ;  cone-like. 

consohrimis,  a,  um  ;  a  cousin ;  nearly  allied. 
constr ictus,  a,  um  ;  bound  closely  together ;  constricted. 
contiguus,  a,  tim  ;  near ;  close  to. 
contortidens  ;  twisted  tooth ;  twist-tooth. 
corddrtuplicdtus,  a,  um  j  folded  and  much  twisted. 
contdrtus,  a,  um;  twisted. 

contractus,  a,  um  ;  contracted ;  drawn  together. 
conillus  ;  a  little  cone. 
convexus,  a,  um  ;  convex  ;  bent  round. 
convolutus,  a,  um  ;  convoluted ;  rolled  as  it  were  together. 
Conyhearii ;  after  the  Rev.  Dr  Conybeare,  English  geologist. 
coralloldes  ;  coral-like  ;  having  the  aspect  or  structure  of  coral. 
corhula  ;  a  little  basket. 
corddtus,  a,  um ;  heart-like ;  heart-shaped. 
cordifdrmia,  is,  e;  heart-shaped. 
com'^us,  a,  um  ;  homy ;  having  a  texture  like  horn. 
cornicnldtus,  a,  um  ;  horned ;  furnished  with  horn-like  processes. 
cornu  ;  a  horn ;  horn-like  in  form. 
cornu-arUlis  ;  ram's  horn  ;  curled  like  a  ram's  horn. 
Coi-nHbicus,  a,  um  ;  of,  or  belonging  to,  Cornwall, 
co7'nu-lovis ;  ox-horn;  ox-hom-like. 
cornu  pastoris  ;  shepherd's  horn. 

cornulus,  a,  um  ;  horned ;  having  horn-like  appendages. 
corolldris,  is,  e ;  corolla-shaped  ;  blossom-like. 
cor6na  ;  a  crown. 
cordn'Ula  ;  little  crown. 

corrugdtus,  a,  um  ;  corrugated ;  much  wrinkled. 
corticdtus,  a,  um  ;  having  a  coat  of  bark  ;  coated. 
corillum  ;  darling ;  term  of  endearment. 
corymhosus,  a,  um  ;  ivy-berried ;  in  clusters. 
coryphcenoldes  ;  diadem-like. 

costdtus,  a,  um  ;  ribbed  ;  having  prominent  ridges. 
costelMus,  a,  um  ;  having  very  faint  ribs. 
costtddtus,  a,  um  ;  having  little  ribs. 
Cotteswoldice ;  from  the  Cotteswold  Hills,  Gloucestershire. 
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crassatinus,  a,  um  ;  thickish. 
crassicduda  ;  thick  tail. 

crassicaHlis,  is,  e  ;  thick-stalked  or  stemmed. 
crassicdnus,  a,  um  ;  thick-coned ;  bluntly- tapering. 
crdssCdens;  thick-tooth;  thick-toothed. 
crassinirvus,  a,  um  ;  thick-nerved  ;  fleshy-nerved. 
crassirostris,  is,  e;  thick-beaked. 
crassispinus,  a,  um ;  thick-spined ;  strong-spined. 
crassissimus,  a,  um  ;  very  thick ;  the  thickest. 
crassiusculus,  a,  um  ;  thickish ;  somewhat  thick. 
crassiventer ;  thick-bellied. 
crdssus,  a,  um, ;  thick  ;  stout, 
craterifdrmis,  is,  e;  goblet-shaped. 

crendto-stridtus,  a,  um  ;  convex- striated  ;  marked  with  convex  lines. 
crendtula  ;  having  small  convex  teeth. 
crendtus,  a,  um  ;  having  convex  teeth ;  crenulated. 
crenuldris,  is,  e  ;  marked  like  the  lines  of  a  battlement. 
crenuldtus,  a,  um  ;  slightly  crenulated ;  zigzagged. 
crepidUla  ;  a  slipper ;  slipper-like. 

cretdceus,  a,  um  ;  chalky ;  belonging  to  the  chalk  formation. 
cribrdsus,  a,  iim  ;  sieve-like  ;  full  of  openings. 
crispus,  a,  um;  curled. 
crista-gdlli  ;  cock's  comb. 
cristdtus,  a,  um  ;  crested ;  peaked. 
crisUlla  ;  little  crest. 
cruentdtus,  a,  um;  bloody. 
crumSna  ;  a  purse. 

crustulentus,  a,  um  ;  thin-crusted ;  wafer-like. 
cryptopora  ;  hidden-pored ;  having  the  pores  concealed. 
cuHcodon, ;  solid  tooth ;  cubical  teeth. 
cuculldea ;  hood;  hood-like. 

cuculldtus,  a,  um  ;  hooded ;  furnished  with  a  hood. 
cdbltridens  ;  knife-tooth ;  knife-  or  sharp-toothed. 
CummiTigce  ;  after  Lady  Gordon- Gumming  of  Altyre,  Morayshire. 
cunedtus,  a,  um  ;  wedged  ;  wedge-shaped. 
cuneicep's  ;  wedge-headed. 

cuneifwmis,  is,  e  ;  tapering  in  the  form  of  a  wedge. 
cuniculus  ;  the  rabbit ;  cony-like. 

cupressifdrmis,  is,  e  ;  cypress- shaped  ;  like  the  cypress  tree. 
cupuliformis,  is,  e ;  cup-shaped,  like  an  acorn. 
curtansdtus,  a,  um ;  shortened  ;  curtailed. 
curte6cerus,  a,  um  ;  short-horned. 
curtus,  a,  um  ;  short. 
curvicornis,  is,  e;  bent-homed. 

curvidens  ;  bent-toothed  ;  having  the  teeth  bent  inwards. 
curvinCdus,  a,  um  ;  bent  at  the  joints. 
curvirdstris,  is,  e;  bent-beak;  bent- jaw. 
cuspid&tus,  a,  um  ;  pointed  like  a  spear. 

Cuvieri  ;  in  honour  of  Guvier,  the  celebrated  French  naturalist. 
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cyathifdrmis,  is,  e ;  cup-shaped  ;  goblet-shaped. 

cyclostCma  ;  circular-mouthed  ;  circle-mouth. 

cyclus  ;  a  circle  ;  round  or  circular-shaped. 

c^gn^^es  ;  swan-footed ;  like  the  swan's  foot. 

cylindricSdon  ;  cylindrical  tooth. 

cylindricus,  a,  um  ;  cylindrical,  cylinder-shaped. 

cymhiformis,  is,  e  ;  boat-shaped ;  like  a  skiff. 

cfjinhium  ;  a  skiff  or  boat. 

cpnhula  ;  a  little  skiff. 

cyphus,  a,  urn  ;  crooked  ;  humped ;  convex. 


Doeddleus,  a,  um  ;  beautifully  worked  as  if  by  Daedalus. 

dama  ;  the  fallow-deer ;  fallow-deer-like. 

damcecdrnis,  is,  e;  deer's-horn-like. 

decadixctylus,  a,  um  ;  ten-fingered ;  ten-rayed. 

decvpietis  ;  deceptive  ;  doubtfiil. 

declivis,  is,  e  ;  sloping ;  bending  downwards. 

decordtus,  a,  um  ;  decorated  ;  ornamented  with  figure- work. 

decuiirens  ;  mnning  down  along  ;  extending. 

dectcssdtics,  a,  um  ;  arranged  in  pairs  that  alternately  cross  each  other. 

definltus,  a,  um  ;  definite  ;  determined. 

defossus,  a,  um  ;  deeply  buried  ;  sunken. 

Delabechii ;  after  Sir  Henry  Delabeche,  geologist. 

delicdhdus,  a,  um  ;  rather  delicate  ;  slender. 

deltoldea  ;  shaped  like  the  Greek  letter  A,  delta ;  trowel-formed. 

deivdrius  ;  a  coin ;  in  form  of  a  coin. 

dendrinus,  a,  um  ;  tree-like  ;  branching  like  a  tree. 

dendrophylloldes  ;  tree-leaf-like  ;  reticulated  like  the  leaf  of  a  tree. 

dentdlium  ;  resembling  the  tooth-shell  or  denialium. 

dentdlus,  a,  um  ;  toothed  ;  notched. 

denticuldius,  a,  um  ;  denticulated  ;  small-toothed. 

dentifer,  a,  um  ;  toothed  ;  furnished  with  teeth-like  processes. 

deplexm,  a,  um;  wound  round  ;  folded  round. 

depress'ics,  a,  um  ;  depressed  ;   slightly  hollow. 

desmoph'jllus,  a,  um  ;  bundle-leafed  ;  in  leaf-like  clusters. 

destructor  ;  a  destroyer  ;  feeding  on  others. 

Devonieasis,  is,  e;  of  or  belonging  to  Devonshire. 

dichotomies,  a,  ttm  ;  dividing  into  two  ;  branching  into  two  ;  forked. 

dicrandcerus,  a,  um;  having  two-forked  horns. 

dictyota  ;  set  with  netting. 

didymus,  a,  um ;  double ;  twinned. 

lifformis,  is,  e ;  shapeless ;  ill-formed. 

Iigitalif6rmis,  is,  e  ;  finger-like  ;  fingered. 

iigitdlus,  a,  um  ;  finger-Uke,  as  the  leaves  of  the  horse-chestnut. 
joua  ;  two-cornered. 

itdtics,  a,  um ;  dilated  ;  widened  ;  spread  out. 
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dimidi&tus,  a,  um  ;  halved  ;  divided  in  two. 

disc(A,dem,  a,  um ;  quoit-shaped;  disc-hke. 

discretus,  a,  nm  ;  divided. 

discm  ;  a  quoit ;  in  the  form  of  a  quoit. 

dispar;  vmlike ;  unequal. 

dissedus,  a,  um  ;  dissected ;  cut  asunder. 

distans  ;  distant ;  standing  apart. 

distichus,  a,  um  ;  in  two  rows  ;  double-rowed. 

distortns,  a,  um  j  distorted  ;  irregular  in  shape. 

divaricdtus,  a,  um  ;  straggling  ;  wide  apart. 

Dixoni;  after  Dixon,  the  author  of  Fossils  of  Sussex. 

dSlabra  ;  an  axe  ;  in  the  form  of  an  axe. 

doldbriformis,  is,  e;  axe-shaped. 

dolidris,  is,  e;  tun-shaped  ;  barrel-like. 

dolichodeirus  j  long-necked. 

dolinm,  a  cask ;  doliolus,  a  little  cask. 

donax  ;  a  reed. 

dorsalis,  is,  e;  belonging  to  back  ;  dorsal ;  having  a  dorsal-ridge. 

dorsdtus,  a,  um  ;  high-backed. 

draconociphala  ;  dragon's  head. 

duhius,  a,  um  ;  doubtful ;  uncertain. 

dumeidsus,  a,  um;  bushy  ;  tufty. 

duplicdtus,  a,  um  ;  doubled  ;  folded  in  two. 

duriHsmdus,  a,  um  j  rather  hard  ;  hardish. 


E 

ebumeus,  a,  ww  ;  ivory-like  ;  having  the  texture  of  ivory, 

echiTidtns,  a,  um  ;  spiny  ;  covered  with  spines  like  the  hedgehog. 

echinCphorus,  a,  um  ;  thorny ;  bearing  spines. 

edentulus,  a,  um;  toothless. 

Mitus,  a,  um;  lofty. 

edulinus,  a,  um  ;  edible  ;  capable  of  being  eaten. 

ed'Ulis,  is,  e  ;  edible  ;  used  as  food. 

effCssus,  a,  um  ;  dug  out. 

Egertoui  ;  after  Sir  Philip  Egerton,  fossil  ichthyologist. 

Egginsis,  is,  e  ;  from  the  Isle  of  Egg,  Hebrides. 

EhrenMrgii ;  after  Ehrenberg,  the^great  German  microscopist. 

Eifelensis,  is,  e  ;  from  Eif el  in  Germany — Lower  Rhine. 

eldphus  ;  the  stag  or  red-deer ;  stag-like. 

eWjans ;  elegant ;  handsome  in  form. 

elephantoldes  ;  elephant-like. 

Elgininsis,  is,  e  ;  found  at  or  belonging  to  Elgin  in  Morayshire. 

ellipticus,  a,  um  ;  in  the  form  of  an  ellipse  (oval). 

elongdUis,  a,  tim  ;  lengthened  ;  drawn  out. 

emargindtus,  a,  um  ;  emarginate  ;  having  a  notch  at  the  end,  as  if  a  piece 

had  been  taken  out. 
empUura  ;  full-sided. 
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endrrais,  is,  e  ;  enormous  ;  unusually  large. 

eiisifer,  a,  um  ;  sword-bearing  ;  having  pointed  processes. 

ensis  ;  a  sword  ;  tapering  like  a  sword. 

eoccenus,  a,  tim  ;  found  in  the  eocene  or  lower  tertiaries. 

ephippmm  ;  a  saddle  ;  like  a  saddle. 

cquisetifdrmis,  is,  ej  mare's-tail-shaped ;  like  the  marsh  plant  equisetum. 

erindceus,  a,  %im  ;  hedgehog-like  ;  resembling  the  hedgehog. 

ermineus,  a,  um, ;  like  the  ermine  or  weasel. 

erdsns,  a,  um  ;  gnawed  ;  bitten  away. 

erugdtus,  a,  ttm;  not  wrinkled  ;  smooth  from  marks  having  been  worn  away. 

escharoldes  ;  like  a  chafing-dish  ;  grate-shaped. 

esocinus,  a,  um  ;  pike-like ;  relating  to  the  pike-fish. 

eiigl-^l^hus,  a,  tim  ;  well-carved ;  distinctly  marked. 

euddus  ;  well-toothed. 

€u6m2)halus,  a,  um  ;  well  centred  or  bossed. 

eupterygius,  a,  um  ;  well-finned  or  winged. 

eurygvMhus  ;  wide-jawed  ;  broad-jawed. 

emlsus,  a,  um  ;  torn  out. 

exaltdtus,  a,  um ;  raised  ;  prominently  elevated. 

exardtus,  a,  um  ;  defaced  as  to  marks  previously  existing ;  worn  off". 

(xcavdtus,  a,  um  ;  hoUowed  out ;  scooped  out. 

cxcelsus,  a,  um ;  lofty;  high  in  stature. 

excisus,  a,  um  ;  cut  off ;  cut  out ;  erased. 

exertus,  a,  um  ;  projecting. 

exesus,  a,  um, ;  corroded  ;  worn  in  holes. 

exoletus,  a,  um  ;  worn  out ;  defaced. 

expdnsiloibrum  ;  broad-lipped  ;  spreading  out  at  the  lip. 

expdnsus,  a,  um  ;  widely  spread ;  spread  out. 

explandtus,  a,  um  ;  spread  out ;  clearly  seen. 

exscHlptiis,  a,  um  ;  deeply  sculptured  ;  sculptured  out. 

extemidtus,  a,  um  ;  thinned  away ;  drawn  out  into  a  thin  edge. 

exMus,  a,  um  ;  stripped  off  ;  removed. 


fdha  ;  a  bean ;  like  a  bean. 
fahagella  ;  little  bean  ;  like  a  little  bean. 
falcdii(,s,  a,  um  j  falcate  or  sickle-shaped. 

fdlcif&i-,  a,  icm  ;  sickle-bearing ;  armed  with  sickle-like  processes. 
fallax  ;  fallacious  ;  deceptive. 
fasciurius,  a,  tim  ;  bandage-like  ;  band-shaped. 
fascidtus,  a,  um  ;  bandaged  ;  striped. 
fasciculdtus,  a,  um  ;  faggot-like  ;  in  bundles. 
fasciculus  ;  a  faggot  or  bundle  ;  in  tufts. 
fastigidtus,  a,  «m  ;  pointed ;  peaked  like  a  roof. 
favosoldes  ;  honeycomb-like. 

favosns,  a,  um  ;  arranged  like  a  honeycomb  ;  honeycombed. 
fenestrdtus,  a,  um  ;   window-paned ;  reticulated. 
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ferox  ;  fierce ;  fitted  for  fierce  work  ;  sharp-pointed. 
fortius,  is,  e  ;  fertile  ;  bearing  seed. 
jihr6sus,  a,  um  ;  fibrous  ;  full  of  fibres. 
fihuldtus,  a,  um;  broach -like. 
ficoldes  ;  fig-like. 

fimlneus,  a,  um  ;  belonging  to  the  fig-tree. 
fidicula  ;  a  little  fiddle  or  kit. 
JllicifOrmis,  is,  e  ;  fern-shaped ;  fern-like. 
filiformis,  is,  e  ;  filiform  ;  thread-like. 

filipendris,  is,  e  ;  thread-finned  or  winged ;  having  thread-like  fins. 
filogrdnus,  a,  um;  thread-grained  ;  fine-grained. 
filosus,  a,  um  ;  thread-like ;  thready. 
fimhridtus,  a,  um  ;  fringed. 

fissicost/ltus,  a,  um  ;  having  divided  ribs  ;  cleft-ribbed. 
fissura  ;  a  cleft ;  having  a  cleft. 
fissurella  ;  a  little  cleft. 
fistula  ;  a  pipe  or  tube. 

fistulosus,  a,  um  ;  pipe-like  ;  composed  of  small  tubes. 
Fittoni  ;  after  Dr  Fitton,  the  geologist. 
flabelldtus,  a,  um  ;  spread  out  like  a  fan. 
flabelliformis,  is,  e  ;  fan-shaped  ;  flabelliform. 
jiaMllulus  ;  a  little  fan. 
jiabUlum  ;  a  fan  ;  fan-like. 
jlagellifoTmis,  is,  e  ;  whip-shaped  ;  thong-like. 
Flemingii  ;  after  Professor  Fleming  of  Edinburgh,  naturalist. 
jkxi-cosiMus,  a,  um  ;  bent-ribbed. 
jiex%i6sns,  a,  um  ;  bent ;  crooked. 
jlocc6sus,  a,  um  ;  wool-like  ;  fleecy. 
floredlis,  is,  e;  flowery;  flower-like. 
JlSriceps  ;  flower-headed  ;  like  a  head  of  flowers. 
jlorigemma  ;  flowery- gemmed. 
fluctudttcs,  a,  um  ;  waving ;  wavy. 
fddiens  ;  digging  ;  burrowing  in  the  earth. 
folidceus,  a,  um  ;  leaf-like  ;  leafy. 
folidsus,  a,  um  ;  leafy ;  abounding  in  leaves. 
fSlium  ;  a  leaf  or  thin  plate. 
fonticola ;  fountain-dwelling  ;  living  in  springs. 
fontindlis,  is,  e  ;  of  or  belonging  to  fresh-water  springs. 
foramin6sus,  a,  um  ;  full  of  small  holes. 
formicdtus,  a,  um  ;  ant -like. 
form6s'as,  a,  um;  fair,  beautiful. 
fomicdtns,  a,  um  ;  arched. 

fossilis,  is,  e  ;  fossil  or  extinct,  in  contradistinction  to  recent  or  living. 
foveoldtus,  a,  um;  pitted  ;  covered  with  pit-like  markings. 
frondosus,  a,  um  ;  branching  ;  branchy. 
frontdlis,  is,  e  ;  having  a  large  front  or  forehead. 
fundlis,  is,  e  ;  rope-like  ;  rope-shaped. 
fungifdrmis,  is,  e ;  fungus-shaped  ;  mushroom-like. 
fungoides  ;  fungus-like. 
funiculdtus,  a,  um  ;  cord -like ;  corded. 
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furcdtuSy  a,  um  ;  forked  ;  branching  in  two. 

furdll&iuSy  a,  um  ;  marked  with  slightly  bifurcating  lines. 

fiiscdhis,  a,  um  ;  dark  ;  tawny. 

fusifdrmisy  is,  e  ;  spindle-shaped ;  tapering  at  both  ends. 


gagateiis,  a,  um  ;  agate-like  ;  formed  of  agate. 

ffdlSus  ;  a  helmet ;  helmet-like. 

galio'ides  ;  like  the  Y>^-axit  galium,  or  "ladies'  bed-straw." 

Gaultinus^  a,  tern  ;  belonging  to,  or  peculiar  to,  the  Gault. 

geminans  ;  doubling  ;  twin-form. 

gemindtus,  a,  wn  ;  doubled  ;  in  twins. 

gemmdtiis,  a,  um  ;  studded  with  gems  ;  beaded. 

geometricus,  a,  um  ;  arranged  in  geometrical  order. 

gihherruluSy  a,  um  ;  somewhat  humped  ;  convex,  or  gibbous. 

gihhosuSy  a,  um  ;  gibbous  ;  humped  ;  tumid. 

gihlus,  a,  um  ;  humped  ;  having  a  hump  or  sudden  rise. 

gigdiiteus^  a,  um  ;  gigantic  ;  unusually  large. 

gigas  ;  a  giant. 

gl(tlei\  a,  um  ;  smooth. 

glahrisp^tius,  a,  um  ;  smooth-spined. 

gldndifer^  a,  um  ;  acorn-bearing  ;  gland-bearing. 

globdsus,  a,  um  ;  globular  ;  globose. 

glohddris^  is,  e  ;  globular  ;  globe-shaped. 

glomerdtus,  a,  um  ;  gathered  in  a  mass  ;  wound  up  like  a  clue. 

glyphurns,  a,  tim  ;  carved  tail ;  sculptured  tail. 

Ooldfussi  ;  after  Goldfuss,  the  celebrated  naturalist. 

gongylo'ides  ;  knob-like. 

gonioddctylus,  a,  um ;  comer-fingered. 

grdcilis,  is,  e  ;  slender  ;  slight  in  form. 

graddtus,  a,  %im  ;  step  by  step  ;  graduated. 

grandi-sjnnus,  a,  um  ;  great-spined  ;  having  large  spines. 

grandis,  is,  e  ;  great. 

Grantoni;  from  Granton  quarry,  near  Edinburgh. 

granuldtus,  a,  um;  granulated ;  having  the  surface  dotted  with  small  grains. 

granulSsus,  a,  um  ;  covered  with  small  granules  ;  granular. 

grdphicus,  a,  um  ;  written  on  ;  inscribed  with  lines  like  writing. 

Grdi/ii  ;  after  Dr  Gray  of  the  British  Museum. 

Greenochii ;  after  the  Earl  of  Greenock,  mineralogist. 

Greenoughii ;  after  Mr  Greenough,  English  geologist. 

gregdrius,  a,  um  ;  gregarious  ;  occurring  in  flocks,  or  masses. 
Griestoniensis,  is,  e  ;  from  Grieston  quarry  (silurian)  in  Peeblesshire. 
Griffithii  ;  after  Sir  Richard  Grifl&th,  the  Irish  geologist. 

grossicdnus,  a,  um  ;  thick-coned. 

grumdsus,  a,  um  ;  grumous  ;  in  the  form  of  small  clusters  of  grapes. 

gryphceo'ides  ;  gryphsea  or  gryphite-like  ;  like  the  beaked  shell  gryphaea. 

guttdtus,  a,  um  ;  studded  with  guttae,  or  small  drops. 

gyr6stcs,  a,  um  ;  circular  ;  twisted-like  ;  greatly  twisted. 

397 


HA];.  —  HYB 


halioto'ides  ;  shaped  like  the  haliotis  or  ear-shell. 
halocyon  ;  sea-dog  ;  sea-dog-like. 
hamdtus,  a,  um  ;  hooked  ;  hooked-like. 

Hantoniensis,  is,  e  ;  belonging  to  or  found  in  Hampshire  (Hants), 
harpula  ;  a  little  harp. 
hastdlis,  is,  e  ;  spear-like ;  spear-shaped. 
hast&tus,  a,  um  ;  formed  like  a  dart  or  spear. 
hastiformis,  is^  e  ;  dart-shaped. 

Hastifigsice  ;  after  the  Marchioness  of  Hastings,  collector. 
haustelluni ;  a  little  bucket ;  bucket-like. 
kehetdtus,  a,  um  ;  blunt. 

Hehridicus,  a,  um  ;  of  or  belonging  to  the  Hebrides. 
helianthella  ;  like  a  little  sun-flower — said  of  certain  corals. 
Jieliantho'ides  ;  sun-flower-like  ;  rayed  like  the  sun-flower. 
helicinus,  a,  um  ;  whorled  like  the  snail-shell  (Jielix). 
helico'ides  ;  snail-shell-like. 
helicteres  ;  ear-rings  ;  ear-drops. 
helectero'ides  ;  ear-ring-like  ;  ear-drop-like. 
helvelloldes  ;  cabbage-like  ;  shaped  like  a  head  of  cabbage. 
hemicidaro'ides  ;  hemicidaris-like  (a  fossil  sea-urchin). 
hemispMricus,  a,  um  ;  hemispherical  in  form. 
hemistoma  ;  half-mouthed. 

Henslovii  ;  after  Professor  Henslow  of  Cambridge,  botanist. 
heterodon  ;  irregular-toothed. 

heterogeneus,  a,  um  ;  irregular  in  composition  or  parts. 
heteromdrphus,  a,  um  ;  irregidar  in  form. 
heteroph§llus,  a,  um;  irregular-leaved. 
heterdirus,  a,  um  ;  irregular- tailed. 
hexdgonus,  a,  um  ;  six-cornered  or  six-sided. 
Mans;  gaping. 

HihMrtii ;  after  Dr  Hibbert  of  Edinburgh,  geologist. 
HiUrnicus,  a,  um  ;  found  in,  or  belonging  to  Ireland,  Irish. 
Tiieroglpphicus,  a,  um  ;  marked  as  if  with  hieroglyphics. 
hippocdstamim  ;  horse-chestnut. 
hippScrepis  ;  horse-shoe. 

hippopddium  ;  horse-hoof ;  like  the  horse-hoof. 
hippSpns  ;  horse-hoof  (in  the  form  of). 
hirudo  ;  a  leach ;  leach-like. 
hispidulus,  a,  um  ;  somewhat  rough  or  bristly. 
hispidus,  a,  um  ;  rough  ;  covered  with  long  rigid  hairs. 
hiaicus,  a,  um  ;  gaping. 

humer6sus,  a,  um  ;  broad-shouldered ;  humped. 
Huttoni  ;  after  Dr  Hutton,  the  celebrated  geologist. 
hyalaius,  a,  um  ;  glassy ;  having  the  lustre  of  glass. 
hphridus,  a,  um  ;  hybrid ;  intermediate  between  two  species. 
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hymenophyll&ides  ;  membranous,  leaf-like. 
Iiijpocrateriformis,  is,  e;  salver-shaped. 
hijpno'ides ;  hypnum-like  ;  like  the  common  moss  hypniim. 
hystrix  ;  a  porcupine  (covered  with  spines). 


Ibbetsoni  ;  after  Captain  Ibbetson,  geologist. 

icosiddctylus,  a,  um;  twenty- fingered. 

: iiibricatdrius,  a,  um  ;  covered  with  tiles  ;  tile-like. 

iinhricdtus,  a,  um  ;  imbricated  ;  overlapping  like  tiles. 

hiipar  ;  unequal ;  having  unequal  parts. 

imp'hsus,  a,  um  ;  impressed  ;  stamped. 

MoequMis,  is,  e  ;  unequal ;  not  having  equal  parts. 

iacEquicostdhts,  a,  um  ;  unequally  ribbed. 

'iidnis,  is,  e  ;  void  ;  empty. 

'iicisus,  a,  um  ;  incised  ;  cut  in  ;  slashed. 

'nic6nstans  ;  inconstant ;  not  always  of  one  size  or  form. 

'iicrassdtus,  a,  um;  thickened. 

incrdslans  ;  incrusting  other  substances,  as  coral-growth,  &c. 

'nicurvus,  a,  um  ;  incurved  ;  bent  in. 

iiijldtus,  a,  um  ;  inflated ;  swollen,  as  if  blown  up. 

informis,  is,  e  ;  shapeless  ;  without  form. 

'  itfundihuliformis,  is,  e  ;  funnel-shaped. 

liigens ;  huge  ;  unusually  large. 

liitercellulosus,  a,  um;  intercellular ;  cell  within  cell. 

nitermidius,  a,  um  ;  intermediate  (in  size  or  form). 

' iderstinctus,  a,  um;  divided. 

i/tertextus,  a,  um ;  interwoven;  ramifying. 

/(tortus,  a,  um  ;  twisted  inwards. 
ijitumescens  ;  swelling  up. 

hrddians  ;  not  radiating  from  a  common  centre. 
''rreguldris,  is,  e  ;  irregular  ;  not  disposed  in  regtdar  order. 
Isocdrdia  ;  equal  heart  (regularly  heart-shaped). 
Isogwioldes  ;  equiangular-like. 


j'acuhim  ;  a  dart ;  dart-shaped. 

Jamesii  ;  after  Colonel  James  of  the  Government  Survey. 

Jam£soni  ;  after  Professor  Jameson  of  Edinburgh,  geologist. 

Jardinii  ;  after  Sir  William  Jardine,  naturalist. 

Jiihdtus,  a,  um  ;  maned  ;  having  a  mane-like  fringe. 

jugdlis,  is,  e;  yoked  together  ;  conjoined. 

jiigdsus,  a,  um  ;  yoked  together  ;  closely  conjoined. 

Juhesii  ;  after  Mr  Jukes  of  the  Geological  Survey  of  Ireland. 

'c/iceus,  a,  um  ;  rush-stem-like. 

'Uiiperiiius,  a,  um  ;  jimiper-like ;  like  the  juniper  berry. 
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Keuperinus,  a,  um  ;  belonging  to  the  Keuper,  or  Upper  Trias. 
Konigii  ;  after  Konig,  the  Belgian  palaeontologist. 


lahidtus,  a,  um  ;  labiate  ;  having  lips, 

labynnthicus,  a,  um  ;  labyrinthine  ;  full  of  intricate  windings, 
Idcerus,  a,  um ;  torn  ;  ragged. 
lacinidius,  a,  um  ;  slashed, 
Idcteus,  a,  um  ;  milky  ;  white  as  milk. 
lacundsus,  a,  um  ;  having  deep  depressions. 
Iceviceps  ;  smooth-head. 
laevigdtus,  a,  um  ;  smoothened  ;  polished. 
Icevis,  is,  e  ;  smooth  ;  polished. 

Icevissimus,  a,  um ;  very  smooth ;  exceedingly  smooth. 
loeviusculus,  a,  um  ;  slightly  smooth, 
LairidrcJcii  ;  after  Lamarck,  French  natxiralist. 
lamellosus,  a,  um  ;  in  very  thin  plates. 
lamiudtus,  a,  um  ;  laminated  ;  in  thin  plates. 
lanceoldius,  a,  um  ;  lanceolate  ;  spear-shaped. 
Landshurgii ;  after  the  Kev.  Dr  Landsborough,  algseologist. 
latecduda  ;  broad-tailed. 

laieseptdtus,  a,  um  ;  widely  divided ;  having  septa  or  partitions  wide  apart. 
laticostdtus,  a,  tern  ;  broad-ribbed. 
Idtidens  ;  broad -toothed. 
latifdlius,  a,  um  ;  broad-leaved. 
Idtifrons  j  broad  front ;  broad-fronted. 
latimanus,  a,  um ;  broad-handed  ;  broad-finned. 
latipinnis,  is,  e  ;  broad-finned  or  winged. 
latissimusy  a,  um  ;  broadest ;  very  broad. 
latiHsculus,  a,  um  ;  broadish  ;  somewhat  broad. 
latus,  a,  um  ;  broad. 
lautus,  or  lavdhis,  a,  um  ;  washed. 
laxus,  a,  tcm  ;  loose ;  loosely  arranged. 
leiodus  ;  smooth-tooth. 
leiopledrus  ;  smooth-ribbed. 
leiosOmus  ;  smooth-bodied. 
lemniscdtus,  a,  um  ;  labelled. 
lenticuldris,  is,  e  ;  lenticular  ;  lens-shaped. 

lenticuldtus,  a,  um  ;  lens-shaped,  having  a  double-convex  surface. 
lenticulimis,  a,  um  ;  lentil-like. 
lentifOrmis,  is,  ej  lens-shaped. 
Untus,  a,  um ;  slow. 

lepiddtus,  a,  um  ;  leprous  ;  covered  with  small  peltate  scales. 
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leporinus,  a,  uin  ;  resembling  the  hare  ;  hare-like. 

leptociphalus,  a,  um  ;  slender-headed. 

leptodus  ;  slender- tooth,  slender-toothed. 

leptCgndthus  ;  slender- jawed. 

leptdpterus,  a,  um  ;  slender-finned. 

leptorhimis,  a,  um  ;  slender-nosed  ;  slender-snouted. 

leptosdma ;  slight- bodied  ;  slender-bodied. 

leptosteus,  a,  um  ;  slender-boned. 

LiAssicxis,  a,  um  ;  of  or  belonging  to  the  Lias  formation. 

lichenoides  ;  hchen-like. 

ligndrius,  a,  um  ;  wood-like  ;  of  wood. 

ligtcldtus,  a,  'am  ;  ligulate ;  strap-shaped. 

lima  ;  a  file  (like  a  file). 

limbdtus,  a,  um  ;  bordered. 

linctns,  a,  um  ;  licked  ;  smoothened  as  if  by  licking. 

lAndleyi,  Lindleyanus,  a,  tim  ;  after  Dr  Lindley,  the  eminent  botanist. 

linedtus,  a,  um, ;  marked  with  lines,  striated. 

lineolMus,  a,  um  ;  marked  with  little  lines. 

lingua;  the  tongue  ;  tongue-like. 

Iingua-h6vis  ;   ox-tongue  ;  shaped  like  an  ox's  tongue. 

linguiformis,  is,  e  ;  tongue-shaped. 

linguldtus,  a,  um;  in  the  form  of  a  tongue. 

lAsteri;  after  Dr  Lister,  geologist. 

liiterdtus,  a,  um  ;  lettered ;  marked  as  if  inscribed  with  letters. 

lituifdrmis,  is,  e  ;  trumpet- shaped. 

lohdtus,  a,  um  ;  lobate  ;  divided  by  a  determinate  number  of  segments. 

lobifolius,  a,  um ;  lob-leafed. 

locul6sus,  a,  um  ;  partitioned. 

Logani  ;  after  Sir  William  Logan,  State  Geologist  for  Canada. 

lonchiodon  ;  long  tooth,  slender- toothed.  ' 

lonchitis  ;  the  fern  "  adder's  tongue  ;"  like  the  adder's  tongue. 

longibractedtus,  a,  um  ;  furnished  with  long  bracts. 

longiceps  ;  long-headed. 

longic6llis,  is,  e  ;  long-necked. 

longidens  ;  long  tooth  ;  long- toothed. 

longifolius,  a,  um  ;  long-leafed ;  having  long  leaves. 

longimanus  ;  long-handed. 

longirOstris,  is,  e  ;  long-beaked  ;  long- snouted. 

longissimus,  a,  um  ;  the  longest ;  of  unusual  length. 

longitudindlis,  is,  e  ;  lying  lengthwise  ;  long  and  narrow. 

lophiodon  ;  crested-tooth. 

loricdtus,  a,  um  ;  loricated  ;  resembling  a  coat  of  mail. 

Ludensis  ;  from  or  belonging  to  Ludlow,  in  Shropshire. 

Inndtus,  a,  um ;  moon-shaped  ;  crescent-formed. 

lunuldiiis,  a,  um  ;  lunulate  ;  half -moon-shaped. 

lycopodo'ides  ;  lycopodium-like  ;  club-moss-like. 

LyUlii ;  after  Sir  Charles  Lyell,  the  geologist. 

lyi-dtus,  a,  um ;  lyrate;  lyre-shaped. 

401  2  c 


MAC  —  MEG 


M'Goyamis,  a,  um  ;  after  Mr  M'Coy  of  Melbourne,  geologist. 
macilintus,  a,  um  ;  lank  ;  meagre  ;  scraggy. 
macroca'Cblis,  is,  e  ;  long-stemmed  ;  long-stalked. 
macrocMirns,  a,  um  ;  long-handed  ;  having  long  pectoral  fins. 
mucroddctylus,  a,  um  ;  long-fingered. 
macrodiscus,  a,  um  ;  long-disked  ;  having  long  leaf-scars. 
mdcrodus  ;  long  tooth  ;  long- toothed. 
macrolepiddtus,  a,  um  ;  long-scaled ;  large-scaled. 
mdcromus,  a,  um  ;  long  shoulder-blade  ;  slender-shouldered. 
macrdnyx ;  long  claw  ;  long-clawed. 
macrophthdlmus,  a,  um  ;  long-  or  large-eyed. 
macroph'^llus,  a,  um  ;  long-leaved. 
macropdmum  ;  long  cheek  ;  long-jawed. 
macropterus,  a,  um  ;  long- winged  ;  long-finned. 
mxjLcropygopterus,  a,  um  ;  long  tail-finned. 
macros pondplus,  a,  um  ;  long-backboned ;  long-spined. 
macrostSmus,  a,  tim  ;  long-  or  large-mouthed. 
macrdtus,  a,  um  ;  long-  or  large-eared. 
macrHrus,  a,  um  ;  long-tailed. 

mactro'ides  ;  like,  or  having  the  form  of  the  shell  mactra. 
7naculdtus,  a,  um ;  spotted  ;  mackled. 
major,  or,  us  ;  the  greater. 

Malcolmsoni  ;  after  Dr  Malcolm  of  Elgin,  Morayshire. 
mdlleus  ;  a  mallet,  or  hammer  ;  the  shell  malleus, 
mammilldris,  is,  e  ;  mammillated  ;  pap-shaped. 
mammilldhis,  a,  um  ;  nipple-shaped  ;  mammillary. 
mamraUliferus,  a,  um  ;  pap-bearing ;  covered  with  pap-like  points. 
mancus,  a,  um ;  imperfect ;  defective. 

mandiUddris,  is,  e ;  beaked ;  bill-like  ;  mandibvilar ;  furnished  with  man- 
dibles. 
mandibuldtus,  a,  um  j  bill-shaped  ;  furnished  with  a  mandible. 
Mantelli  ;  after  Dr  Mantell,  the  geologist. 
margantdceus,  a,  um  ;  pearly ;  having  the  lustre  of  pearl. 
margaritulus  ;  little  pearl ;  seed-pearl. 
margindtus,  a,  um  ;  bordered  ;  having  a  distinct  border. 
margivAlla  ;  little  margin  (a  genus  of  shells). 
Martini  ;  after  Martin,  the  palaeontologist  of  Derbyshire. 
mastodonteus,  a,  um  ;  nipple-toothed  ;  teeth  with  tubercles. 
maximus,  a,  um  j  greatest ;  the  largest. 
meandrinus,  a,  um;  meandering;  serpentine. 
meandro'ides ;  like  the  meandrina  or  brain-coral. 
midius,  a,  um  ;  intermediate  ;  middling. 
medulldris,  is,  e  ;  medullary  ;  having  a  pith. 
megdlodon  ;  large  tooth ;  large-toothed. 
megaloph^llus,  a,  u.m  ;  large-leaved. 
megalOtis,  is,  e  ;  great-eared ;  great  ear. 
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melacactoides ;  melocactus-like  ;  resembling  the  melocactus. 

meldnia  ;  black  (a  genus  of  shells). 

melano'ides  ;  like  the  shell  melania  ;  black-like. 

»ietnbrandc€us,  a,  wm  ;  membrane-like  ;  formed  of  membrane. 

meniscoideus,  a,  um ;  meniscoid  ;  concavo-convex. 

m.espilif6rmis,  is,  e;  medlar-shaped. 

micans;  shining;  glistening  with  enameL 

micdstron  ;  Uttle  star. 

micracdnthus,  a,  um;  small-spined. 

m,icroce})halus,  a,  um ;  small-headed. 

microdiis  ;  small  tooth ;  minute  tooth. 

microlepiddtus,  a,  tim;  small-scaled. 

microphallus^  a,  um ;  small-leaved. 

micropleurus,  a,  um  ;  small- sided. 

micropdrus,  a,  um;  small-pored. 

Milleri  ;  after  Mr  Hugh  Miller,  geologist. 

minimiis,  a,  um  ;  the  least ;  very  small. 

minor,  or,  us  ;  the  less,  less. 

minHtulus,  a,  um  ;  very  minute  ;  minutely  small. 

minHtus,  a,  um  ;  minute,  small. 

mioccenus,  a,  um  ;  found  in  the  miocene  or  middle  tertiaries. 

mirdhilis,  is,  e  ;  wonderful ;  admirable. 

mitrcef6rmis,  is,  e ;  mitre-shaped  ;  mitriform. 

mitrdtus,  a,  um;  mitre-like  ;  in  the  form  of  a  mitre. 

modiola,  modiolus;  a  bushel-measure  (a  genus  of  shells). 

modioldris,  is,  e;  bushel-shaped. 

molendindceus,  a,  um  ;  mill-sail  shaped. 

Moninsis,  is,  e  ;  belonging  to  the  Isle  of  Man  (Mona). 

monile  ;  a  necklace  ;  bead-string-like. 

monileformis,  a,  um  ;  necklace- shaped  ;  bead-like. 

moniletidus,  a,  um  ;  necklace-covered. 

momliferus,  d,  um  ;  beaded  ;  necklace-like. 

mon6ceros ;  one-homed  ;  the  narwhal. 

monticuldtus,  a,  um  ;  having  many  small  projections  ;  covered  with  conical 

points. 
Moitisii  ;  after  Professor  Morris  of  London,  geologist. 
mosdicus,  a,  um  ;  tessellated  like  mosaic  work  ;  patterned. 
mucrondtus,  a,  um  ;  sharp-pointed  ;  dagger-like. 

iiiulticarvidlus,  a,  um  ;  having  many  keels  or  ridges. 

iduUicejjs  ;  many-headed. 
multidigitdtus,  a,  um ;  many-fingered. 

muUifidus,  a,  um  ;  many-cleft ;  having  many  segments. 

Ill  idtigrdnuldtus,  a,  um  ;  many-grained ;  dotted  with  numerous  grains. 

,iutltinervdtus,  a,  um  ;  many-nerved. 

/;( idtinCdus  ;  many-knotted. 

idultiradidtus,  a,  um  ;  many-rayed. 

iiiultisulcdtus,  a,  um ;  many- furrowed. 

MuiisUridnus,  a,  %im  ;  after  Count  Munster,  geologist. 

Murchis6)ii ;  after  Sir  Roderick  Murchison,  the  geologist. 
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muricdtus,  a,  um  ;  like  the  shell  raurex. 
Mun-aydnus,  a,  um  ;  after  Dr  Murray  of  Yorkshire. 
muscariformis,  is,  e;  brush-shaped. 
musculus  ;  a  little  mouse ;  mouse-like. 
mutdhilis,  is,  e  ;  mutable  ;  changeable. 
mUticus,  a,  um ;  without  a  beard  ;  beardless. 
mya  ;  gaper  (a  genus  of  shells). 
mysticHus,  a,  um  ;  sperm-whale-like. 
mytiloides  ;  like  the  mytilus,  or  mussel-shell. 


N 

ndnus,  a,  um  ;  dwarfish. 

napifSrmis,  is,  e  ;  turnip-shaped. 

nasutus,  a,  um  ;  having  a  prominent  nose. 

nautilmdea  ;  resembling  the  shell  nautilus. 

nautilus  ;  a  little  sailor  (a  genus  of  chambered  shells). 

navicula;  a  little  ship  ;  boat-shaped. 

naviculdris,  is,  e;  ship-like. 

oidvis  ;  a  ship. 

negUcius,  a,  um  ;  neglected  ;  overlooked. 

nemordlis,  is,  e  ;  frequenting  woods  ;  of  the  grove. 

Neocomiensis,  is,  e;  of  or  belonging  to  the  Neocomian  or  Lower  Greensand 

formation. 
nepkrocdrpus,  a,  um  ;  kidney-fruited  ;  fruit  kidney- shaped. 
nervosus,  a,  um ;  full  of  nerves. 
nexilis,  is,  e  ;  entwined  ;  interlaced. 
Nicoli  ;  after  Professor  Nicol  of  Aberdeen,  geologist. 
nitens  ;  bright ;  shining. 
nit%dulus,  a,  um  ;  rather  neat. 
nitidus,  a,  um  ;  neat ;  pretty. 
niveus,  a,  um  ;  snowy  ;  white  as  snow, 

nodulus,  a,  um  ;  belonging  to  the  twilight ;  of  twilight  habits. 
nod6stis,  a,  wn  ;  knotty  ;  knobbed. 
nodal6sus,  a,  um  ;  in  small  knots. 

Noggerdthii  ;  after  Dr  Noggerath,  German  fossil  botanist. 
normAlis,  is,  e  ;  normal ;  according  to  rule  ;  following  the  usual  structure. 
Norvegicus,  a,  um  ;  of  or  belonging  to  Norway. 
notdtus,  a,  um  ;  marked ;  stamped  with  a  mark. 
nucleus;  a  kernel;  kernel  like. 
nUcula  ;  a  little  nut  (a  genus  of  bivalve  shells). 
nUdus,  a,  um  ;  naked  ;  uncovered. 
numismdlis,  is,  e  ;  coin-like  (round-lenticular). 
nummdrius,  a,  um  ;  coin-like  ;  coin-shaped. 
nummifSrmis,  is,  e  ;  coin-shaped  ;  in  the  form  of  small  coins. 
nummuldrius,  a,  um  ;  nummulus-like  in  form. 
nUmmulus,  or  little  coin  (a  genus  of  foraminiferous  shells,  so  called  from 

their  form). 
nutans  ;  nodding ;  bent  downwards. 
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obcCnicus,  a,  um, ;  rather  conical ;  slightly  conical. 

oMsus,  a,  nm  ;  fat ;  plump  in  form. 

obldtus,  a,  um  ;  oblate ;  broader  than  long ;  broadly-round. 

ohliqudUis,  a,  um ;  oblique  ;  slanting. 

ohliquns,  a,  um  ;  oblique  ;  leaning  to  one  side. 

ohlongus,  a,  um  ;  oblong  ;  rather  long  ;  longer  than  broad. 

ohovdtus,  a,  um  ;  egg-shaped ;  with  the  broad  end  uppermost. 

ohsoUtus,  a,  um  ;  obsolete  ;  scarcely  distinguishable  at  the  margin. 

ohtusilohus,  a,  um  ;  obtuse-lobed  ;  having  blunt  lobes. 

obvolutus,  a,  um  ;  folded  ;  tied  about.  "^ 

ocelldtus,  a,  um  ;  furnished  with  little  eyes,  or  eye-specks. 

ochrdceus,  a,  um ;  ochrey  ;  having  the  colour  of  ochre. 

octoplicdixis  a,  um  ;  eight-folded. 

ocxilMus,  a,  tim  ;  full  of  eyes,  or  eye-like  dots. 

ocidinus,  a,  um  ;  eye-like  ;  spotted  with  eyes. 

Oldhami  ;  after  Professor  Oldham  of  Dublin. 

olivdceus,  a,  um  ;  olive-like  ;  olive-coloured. 

(dla  ;  a  pot ;  pot-shaped. 

oiti/chius,  a,  tim  ;  shaped  like  a  little  claw. 

cocepJialus,  a,  iim  ;  egg- headed  ;  broad  end  up. 

ojialinus,  a,  um;  opal-like  ;  having  the  lustre  of  opal. 

opercul&ris,  is,  e  ;  furnished  with  an  opercular  bone  ;  opercular. 

oppdsitus,  a,  um  ;  opposite  ;  placed  on  opposite  sides. 

orbicula;  rounded  ;  little  orb  (a  genus  of  shells). 

orhiculdris,  is,  e;  orbicular  ;  orb-shaped. 

orgamim  ;  an  organ  ;  arranged  like  the  pipes  of  an  organ. 

omatissiynus,  a,  wn;  most  ornamented  ;  highly  ornamented. 

orndtus,  a,  um ;  ornamented  ;  adorned. 

(indihocephalus,  a,  um ;  bird-headed;  Uke  a  bird's  head. 

(iryza  ;  a  grain  of  rice  ;  like  a  rice-grain. 

osculifer,  a,  um;  having  a  little  mouth. 

6sseus,  a,  um  ;  bony ;  composed  of,  or  armed  with  bone. 

ostrecef6rmis,  is,  e;  oyster-shaped. 

ovdlis,  is,  e  ;  oval ;  in  the  form  of  an  egg. 

nrdtus,  a,  um ;  ovate;  egg-shaped. 

(itifonnis,  is,  e;  egg-shaped  ;  ovate. 

ocoldea  ;  egg-like  ;  in  the  form  of  an  egg. 

ovula  ;  a  little  egg  (a  genus  of  shells). 

O'weui  ;  after  Professor  Owen,  the  celebrated  naturalist. 


pachyd^rma  ;  thick-skinned  ;  thick-barked. 
pachygndthus  ;  thick- jawed  ;  strong-jawed. 
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pachpomns  ;  thick-shoulder-blade  ;  thick-shouldered. 

pachydpterus,  a,  torn  ;  thick-finned  ;  thick-winged. 

paledtus,  a,  um ;  chaffy. 

pdllidus,  a,  um  ;  pale-coloured. 

palmdtus,  a,  um  ;  palmate ;  having  five  lobes  like  the  fingers  of  the  human 

hand, 
palpehrosus,  a,  um  ;  having  large  eyelids ;  deeply  fringed. 
2)andurdius,  a,  um ;  fiddle-shaped. 
p&ndus,  a,  um  ;  bent  downwards, 

pavfhceus,  a,  um  ;  bread-like  ;  in  the  form  of  a  cake  of  bread. 
papaverdceus,  a,  um  ;  poppy-like. 
papiliondtus,  a,  um  ;  butterfly-shaped. 
papilldtus,  a,  um  ;  nipple-Uke  ;  covered  with  papilli. 
papillosus,  a,  um  ;  covered  with  numerous  tubercles. 
paraddxus,  a,  um  ;  questionable  ;   extraordinary. 
parad6xicus,  a,  um ;  paradoxical ;  puzzling  ;  questionable. 
paraMicus,  a,  um  ;  parasitic  ;  living  on  or  attached  to  another. 
pardo'ides  ;  panther-like ;  allied  to  the  panther. 
Parisiensis,  is,  e  ;  belonging  to  Paris  ;  found  near  Paris, 
ParJcinsonis,  is,  e  ;  after  Parkinson  the  palseontologist. 
pdrvidens  ;  small  toothed, 
pdrvulus,  a,  um  ;  very  small ;  diminutive. 
parvus,  a,  um ;  small. 

patella  ;  a  small  plate  ;  the  knee-pan  ;  the  limpet-shell. 
pafelldris,  is,  e;  limpet-shaped. 
paUlliformis,  is,  e  ;  patella  or  limpet-shaped. 
patens;  spreading;  exposed. 
patul6sus,  a,  um  ;  broad  ;  expanding. 
2)dtulus,  a,  um  ;  broad  ;  spread  out. 
2iducidens  ;  few-toothed  ;  having  few  teeth. 
paucif6lius,  a,  um  ;  few-leafed  ;  having  few  leaves. 
paucisulcdius,  a,  um  ;  having  few  furrows  or  depressions. 
pauperdtus,  a,  um;  impoverished  ;  meagre. 
paxillosus,  a,  um  ;  resembling  a  little  stake. 
Peachii  ;  after  Mr  Charles  Peach,  collector  and  discoverer. 
pecteii ;  a  comb  (the  scallop-shell) ;  comb-like. 
pectlndtus,  a,  um  ;  pectinated  ;  toothed  like  a  comb. 
pectinifer,  a,  um;    comb-bearing. 
pectincrides ;  comb-like. 
pedHnculus  ;  little  comb  (a  genus  of  shells). 
pedestris,  is,  e;  furnished  with  feet ;  footed. 
pidum  ;  a  shepherd's  crook. 

peduncuMius,  a,  um  ;  furnished  with  a  footstalk  or  peduncle. 
peldgicus,  a,  um  ;  belonging  to  the  deep  sea. 
pillis  serpSntis  ;  serpent's  skin. 
pellucidus,  a,  um  ;  quite  transparent ;  pellucid. 
peltdlus,  a,  %mi ;  buckler-  or  half-moon  shaped. 
peltiformis,  is,  e  ;  in  the  form  of  a  half-moon  buckler, 
pendillus  ;  a  brush  or  pencil. 
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PengUlyi ;  after  M.  Pengelly  of  Torquay,  geologist. 

[lennwformis,  is,  e ;  feather-like ;  feather-shaped. 

pennicdstis,  is,  e;  feather-ribbed. 

pentdffonus,  a,  icm  ;  five-cornered ;  pentagonal. 

inntreniatoldes  ;  like  or  resembling  the  pentremite. 

perdniplus,  a,  um  ;  very  large  ;  unusually  large. 

perarmdtus,  a,  um  ;  completely  armed. 

peregfinus,  a,  um  ;  foreign  ;  wandering. 

perfordtus,  a,  um  ;  perforated  ;  full  of  holes  or  pores, 

peiidtus,  a,  um  ;  very  broad  ;  very  wide  ;  unusually  wide. 

Permidnus,  a,  um  ;  of  or  belonging  to  the  Permian  System. 

peroriidUis,  a,  um  ;  highly  ornamented  ;  unusually  ornamented. 

•perovdlis,  is,  e  ;  very  oval ;  almost  round. 

inr-reticuldtus,  a,  iim  ;  highly  reticulated  ;  reticulated  all  over. 

persondtus,  a,  um  ;  personate ;  mask-like. 

pertustis,  a,  um  ;  pierced  ;  struck  through. 

pes-dnseris ;  goose-foot;  shaped  like  a  goose's  foot. 

pes-rdnoB  j  frog-foot ;  shaped  like  the  frog's  foot. 

peialifet^us,  a,  um  ;  bearing  petal-like  appendages. 

petallifOrmis,  is,  e  ;  shaped  like  the  petals  of  a  flower. 

petioldlus,  a,  uin  ;  furnished  with  a  petiole  or  leaf-stalk. 

petricolns,  a,  um  ;  stone-dwelling  ;  living  in  stone. 

pliuseolinus,  a,  um  ;  kidney-bean-shaped. 

Phillipsii  ;  after  Professor  Phillips  of  Oxford,  geologist. 

2ihrdgmiger,  a,  um  ;  separated  by  thin  partitions  ;  partitioned. 

pictus,  a,  um  ;  painted. 

piledris,  is,  e  ;  in  the  form  of  a  peaked  hat  or  cap. 

piUopsis  ;  like  a  peaked  hat  (a  genus  of  limpet-like  shells). 

piliferus,  a,  um  ;  hair-bearing  ;  hair-pointed. 

pUlula  ;  a  little  ball  or  pill. 

pindster  ;  like  the  pine-tree,  pinastei'. 

piniformis,  is,  e  ;  pine-shaped  ;  pine-tree-like. 

pinna  ;  a  fin  ;  the  bivalve  shell  pinna. 

piriformis,  is,  e  ;  pear-shaped,  pyriform. 

piscatdrius,  a,  um  ;  fishing ;  fish-catching. 

pisif6rmis,  is,  e  ;  pea- shaped. 

pistillif6rmis,  is,  e  ;  pestle-shaped  ;  in  form  of  a  pestle. 

placentifOrmis,  is,  e  ;  placenta  or  cake-shaped. 

plandius,  a,  ttm  ;  smoothed  ;  plain. 

pldniceps ;  smooth-headed;  flat-headed. 

planicostdtus^  a,  um  ;  smooth-ribbed. 

plan6rhis  ;  even-whorled ;  having  the  spires  lying  in  the  same  plane  (a 

genus  of  spiral- circular  shells). 
planuldtus,  a,  um  ;  rather  smooth  ;  somewhat  flat. 
platycephalus,  a,  um ;  broad-headed. 
platynotus  ;  broad  back. 
platyodon  ;  broad-toothed. 
plat'^piems,  a,  um  ;  broad-finned. 
pldtypus,  a,  um  ;  broad- footed. 
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platyrachis  ;  having  a  broad  rachis  or  stalk. 
pleiodon  ;  pleiodtts  ;  the  larger- toothed. 
plica  ;  a  fold  or  plait. 
plicatella  ;  a  little  fold  or  plait. 
plicdtilis,  is,  e;  slightly  folded,  in  small  folds. 
plic&tus,  a,  um;  folded,  plaited. 
plic6mphalus,  a,  um  ;  folded  in  the  middle  or  navel. 
plioccemts,  a,  imn  ;  found  in  the  pliocene  or  upper  tertiaries. 
pMma  ;  a  feather  or  plume. 
plumdrius,  a,  um  ;  plume-like  ;  feathery. 
plumosus,  a,  um;  feathery. 

pluriradidlis,  is,  e ;  many-rayed,  as  in  certain  corals. 
poculiformis,  is,  e;  cup-  or  goblet- shaped. 
podocarpdides  ;  like  the  podocarpus,  one  of  the  yews. 
polUus,  a,  um  ;  polished  ;  smoothed  ;  not  figured. 
Pollexfeni  ;  after  the  Eev.  Mr  Pollexfen,  naturalist. 
polyddctylus,  a,  um  j  many-fingered. 
polygondtus,  a,  um  ;  many-angled  ;  many- cornered. 
polpgyrus,  a,  um  ;  many-twisted  ;  many-circled. 
polymorphus,  a,  wn  ;  many-shaped ;  of  many  forms. 
polyodus,  a,  um  ;  many-toothed. 
poly6mmata  ;  many-eyed. 
polyph'^lliis,  a,  um ;  many-leaved. 
po^podidides  ;  like  the  fern  polypodium  or  polypody. 
polyspondylus,  a,  um  ;  having  many  vertebrae, 
polystdchya  j  many-spiked  ;  many-eared. 
polftoma  ;  cut  into  many  parts. 
ponderosus,  a,  um  ;  heavy ;  bulky. 
por6stis,  a,  um  ;  full  of  pores  ;  porous. 
porredus,  a,  um;  stretched  out. 
PortlocJcii  ;  after  Major-General  Portlock,  geologist. 
prceacHtus,  a,  um  ;  very  acute  ;  thin  and  sharp. 
prwm6rsus,  a,  um  ;  jagged  as  if  bitten  off. 
pratensis,  is,  e  ;  inhabiting  meadow-  or  river-land. 
Presivici  ;  after  Mr  Prestwich  of  London,  geologist. 
Prevostii  ;  after  M.  Constant  Prevost,  French  geologist. 
primcEvus,  a,  um  ;  primeval ;  very  ancient. 
primiginius,  a,  um ;  original  ;  first-born. 
primordidlis,  is,  e  ;  primordial ;  first  in  order. 
priscus,  a,  um ;  ancient. 

pristoddntus,  a,  um  ;  saw- toothed ;  jagged  like  a  saw. 
Pritchardi  ;  after  Mr  Pritchard,  the  microscopist. 
problemdttcus,  a,  um  ;  problematical ;  doubtful. 
probosco'ideus,  a,  um  ;  proboscis-like. 
proliferus,  a,  um  ;  putting  forth  a  new  shoot. 
propinquus,  a,  um;  neighbouring  ;  related  to. 
propterpgius,  a,  um  ;  fore-finned. 

prostrdtus,  a,  um  ;  prostrate  ;  creeping  on  the  ground. 
protinsus,  a,  um  ;  stretched  forth  ;  stretched  out. 
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prunif6rmis,  is,  e  ;  prune-shaped. 

psilopOra  ;  having  smooth  pores  ;  smooth-pored. 

psiiiadnus,  a,  wii ;  parrot- like  ;  bent  like  a  parrot's  bill. 

pteroides  ;  wing-like  ;  fem-Iike. 

ptycho'ides  ;  wrinkle-like. 

pubescens  ;  downy;  covered  with  fine  hairs. 

pucUlus,  a,  nm  ;  very  small. 

pulcMlltis,  a,  tim  ;  lovely  ;  minutely  pretty. 

pHlcher,  a,  urn  ;  beautiful. 

pulcMrrimus,  a,  uin  ;  fairest ;  very  beautiful. 

puMrwl^ntm,  a,  um  ;  covered  as  with  small  dust ;  powdery. 

pulvindriwm  ;    a  cushion  ;  cushion-shaped. 

pulvindtus,  a,  um  ;  cushioned. 

pumUus  ;  a  dwarf  or  pigmy. 

punctdtus,  a,  um  ;  punctured  ;  marked  with  dots  ;  dotted. 

Purheckensis,  is,  e  ;  from  the  isle  of  Purbeck  in  Dorsetshire. 

pustuldtus,  a,  um  ;  pustuled  ;  covered  with  pustules. 

pustulSsus,  a,  um  ;  full  of,  or  all  over  with  pustules. 

pygmcBus,  a,  um  ;  diminutive  in  size  ;  pigmy-like. 

pyramiddlis,  is,  e  ;  pointed  like  a  pyramid. 

pyrif6rmis,  is,  e  ;  pyriform  ;  pear-shaped. 


qtmdranguldris,  is,  e;  quadrangular;  four-sided. 
(piadrdtus,  a,  um;  square-shaped. 
quadricostdtus,  a,  um  ;  four-ribbed. 
qxiadrifidus,  a,  um;  cleft  or  split  into  four. 
quadrigemimis,  a,  um  ;  four  times  doubled. 
quadriplicdtus,  a,  um  ;  four- folded. 
quadi-isulcdtus,  a,  um  ;  four-furrowed. 
qaadrivilldtus,  a,  um  ;  having  four  chaplets. 
(pdnquecostdius,  a,  um  ;  five-ribbed. 


E 

i-acem6sns,  a,  um  ;  full  of  bunches,  bunchy. 
racemus  ;  a  bunch  or  cluster  of  florets. 
radidhis,  a,  iim  ;  radiating  from  a  point ;  ray-like. 
rddicans  ;  rooting ;  branching  out  like  roots. 
radicifCrmis,  is,  e  ;  root-shaped  ;  root-like. 

ladio-punctdtus,  a,  um  ;  marked  with  radiating  or  star-like  punctures. 
ramosus,  a,  um;  branching;  having  many  branches. 
Hankind  ;  after  Dr  Eankine  of  Carluke,  in  Lanarkshire. 
raphiodoii ;  needle-toothed  ;  prickle-tooth. 
raricostdtus,  a,  um  ;  having  few  rib-like  processes. 
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rarispiniis,  a,  urn  ;  having  few  spines. 

raristella  ;  having  few  star-like  pores. 

rastellum  ;  a  little  rake ;  rake-like. 

rectus,  a,  urn  ;  straight ;  without  bend. 

recurvw6stra  ;  bent  beak  or  jaw. 

recurvus,  a,  um ;  bent  back, 

remiformis,  is,  e;  oar-shaped. 

reniformis,  is,  e;  kidney-shaped. 

repdndus,  a,  um  ;  repand  ;  slightly  waved  at  the  margin. 

replicdtus,  a,  um  ;  folded  back  upon  itself. 

resupindtus,  a,  ttm  ;  upside  down. 

retidrius,  a,  um  ;  netted  ;  meshed  like  a  net. 

reticuldtus,  a,  um ;  reticulate  ;  like  network. 

retrdrsus,  a,  um  ;  turned  backwards  ;  bent  back. 

reirusus,  a,  tim;  thrust  back  ;  hidden  ;  concealed. 

retusus,  a,  um  ;  blunt. 

revolutus,  a,  um  ;  turned  back ;  curled  back. 

o'hapModon  ;  club-tooth  ;  shaped  like  a  club. 

rhombus  ;  a  rhomb  or  lozenge  ;  lozenge-like. 

rhomhaides  ;  like  a  lozenge  ;  diamond-shaped. 

Richardsoni  ;  after  Mr  Richardson  of  London,  geologist. 

ngidulus,  a,  um  ;  somewhat  stiff  ;  stiffish. 

rigidus,  a,  um  ;  rigid ;  stiff ;  not  flexible. 

rimosus,  a,  um  ;  full  of  chinks. 

ringens  ;  gaping  ;  having  an  open  orifice. 

Robertsoni  ;  after  Mr  Robertson  of  Edinburgh,  geologist. 

rostalinus,  a,  um  ;  having  a  little  beak. 

rostrdtus,  a,  um  ;  beaked. 

rostro-min(yr,  or,  us;  minor-beaked ;  lesser- snouted. 

rdtdtus,  a,  um ;  wheel-shaped  ;  wheel-like. 

Rothomagensis,  is,  e  ;  from  or  belonging  to  Rouen. 

rdtifer,  a,  um ;  wheel-bearing. 

rotulus,  a,  um  ;  slightly  rounded. 

rottmddtus,  a,  um  ;  rotund ;  rounded, 

rudis,  is,  e  ;  not  worked  or  fashioned ;  rude, 

rugdius,  a,  um;  wrinkled. 

rugosus,  a,  tim  ;  full  of  wrinkles. 

rugulosus,  a,  um  ;  somewhat  wrinkled  ;  minutely  wrinkled. 

rtmcivMus,  a,  um;  hook-backed. 


S 

sagittdtus,  a,  um  ;  arrow-shaped ;  barbed  like  an  arrow. 
sagittula  ;  a  little  arrow  ;  like  a  little  arrow. 
salm6neus,  a,  um  ;  salmon-like  ;  pertaining  to  the  salmon. 
sarcinuldtus,  a,  um  ;  having  a  wallet  or  pouch. 
sauroplesius,  a,  um  ;  most  closely  allied  to  the  lizard  family. 
saxdtilis,  is,  e  ;  stony. 
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scahHculus,  a,  um  ;  rough. 

gcahriusculus,  a,  um  ;  somewhat  rough ;  roughish. 
scaldrifdrmis,  is,  e;  ladder- shaped. 
scarabceus,  a,  um  ;  beetle-shaped  ;  beetle-like. 
scaraboides  ;  beetle-like  ;  like  the  scarabseus. 
sca7'i6sus,  a,  um;  scarious  ;  having  a  dry  shrivelled  appearance. 
schizHrus,  a,  ttm  ;  split-tail ;  rent-tail. 
scobriculdtus,  a,  um  ;  pitted. 
scopifdrmis,  is,  e  ;  tufted ;  tuft-shaped. 
Scotticus,  a,  um  ;  Scottish ;  found  in  Scotland. 
Scotderi  ;  after  Dr  Scouler  of  Glasgow,  naturalist. 
sct'ofa  ;  a  sow  ;  sow-like, 
scroiifCrmis,  is,  e;  pouch-shaped. 
scutdtus,  a,  um  ;  shield-like  ;  buckler-shaped. 
scutellifdrmis,  is,  e;  buckler-formed. 
scutifdrmis,  is,  e ;  scute-  or  shield-shaped. 
sectus,  a,  um  ;  cut  or  cleft. 

secund&rius,  a,  um  ;  secondary ;  second  in  order  ;  inferior. 
securifCrmis,  is,  e  ;  hatchet- shaped. 

Sedgwickii;  after  Professor  Sedgwick  of  Cambridge,  geologist. 
selagino'ides  ;  selago-like ;  leafed  like  the  plant  selago. 
semijlabelliformis,  is,  e  ;  half  fan-shaped. 
semiglohus  ;  half -globe  ;  hemispherical. 
semiorndtus,  a,  um;  half-ornamented. 
semipldnus,  a,  um  ;  half-smooth. 
semiplicdtus,  a,  um  ;  half-folded. 
semisetrdtus,  a,  um;  half- serrated. 
semistridtus,  a,  um;  half-striated. 
semisulcdhts,  a,  um;  half-fvirrowed. 
semiteres;  half- taper. 
semiverrucosus,  a,  um;  half-warty. 
senticSsus,  a,  um;  covered  with  prickles  ;  prickly « 
septdtus,  a,  um  ;  divided  by  septa  or  partitions. 
septemplicdtus,  a,  %im  ;  seven-folded. 
septdsus,  a,  um  ;  full  of  septa  or  partitions. 
seridlis,  is,  e  ;  in  rows  or  series. 
sericeus,  a,  %im  ;  sUky. 
serjyentinus,  a,  um,  ;  serpentine  ;  winding. 
serpuldrius,  a,  um  ;  serpula-like ;  worm-like. 
serpulus,  a,  um  ;  creeping  ;  worm-formed. 
serra  ;  a  saw  ;  saw-like. 

serratissimus,  a,  tim  ;  highly  serrated ;  excessively  serrated. 
seri'dtus,  a,  um  ;  saw-edged ;  serrated. 
serriferus,  a,  um ;  bearing  serrations. 
senruldtus,  a,  um  ;  minutely  serrated. 
sSrtus,  a,  um,  ;  bound ;  joined  together. 
sigmotdeus,  a,  um;  sigma-shaped  ;  like  the  letter  S. 
siliqudria  ;  pod-like. 

SiUimani  ;  after  Professor  Silliman,  the  American  geologist. 
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SilHriensis,  is,  e  ;  belonging  to  the  Silurian  System. 

simillimus,  a,  um  ;  most  like  ;  most  closely  allied  to. 

simplex  ;  simple ;  undivided  ;  not  branching. 

sinistrdrsus,  a,  um  ;  left-handed  ;  turned  to  the  left. 

sinvMus,  a,  um  ;  marked  with  depressions  ;  wavy. 

sociMis,  is,  e  j  living  in  groups ;  social. 

soletioMes  ;  like  the  razor-shell,  solen. 

Soweriii  ;  after  Mr  Sowerby  of  London,  conchologist. 

spatuldtiis,  a,  um  ;  spatula-shaped;  spatulate ;  blade-shaped. 

specidsus,  a,  iim  ;  beautiful. 

spectdbilis,  is,  e ;  notable ;  worth  seeing. 

spelcEus,  a,  um;  belonging  to  a  cave  ;  cave-dwelling. 

speluncdrius,  a,  um ;  cavernous. 

sphceroldelis,  is,  e;  spherical. 

spictdtus,  a,  um  ;  spiked ;  in  spikes  like  an  ear  of  corn. 

sp^niger,  a,  um  ;  spiny  ;  bearing  spines. 

spinipes  ;  spine-footed ;  having  the  feet  armed  with  spines. 

spinosus,  a,  um  ;  spiny ;  covered  with  many  spines. 

spinul6sns,  a,  um;  full  of  little  spines. 

spirdtus,  a,  um ;  having  spires ;  spiral. 

spir6rbis  ;  spiral- whorl  (shell  of  an  annelid). 
sqimmdtns,  a,  um ;  scaly  ;  furnished  with  scales. 
squdmiger,  a,  um  ;  carrjdng  scales  ;  faintly  scaled. 
squam6s%is,  a,  um  ;  scaly  ;  covered  with  scales. 
stelldris,  is,  e;  starred  ;  rayed  like  a  star. 
stelldhis,  a,  um  ;  starred  ;  covered  with  star-like  dots. 
Siernbirgii  ;  after  Count  Sternberg,  fossil  botanist. 
straminetis,  a,  um  ;  as  if  covered  with  straw. 
striatellus,  a,  um  ;  minutely  striated  ;  slightly  striated. 
stridto-punctdtus,  a,  iim  ;  spotted  in  striae  or  parallel  lines. 
stridtulus,  a,  um  ;  somewhat  striated. 
stridtus,  a,  um  ;  striated  ;  minutely  fluted. 
Strichlandii  ;  after  Mr  Hugh  Strickland,  English  geologist. 
strioldius,  a,  um  ;  very  minutely  striated. 
stromhoides  ;  resembling  the  shell  stromhiis. 
Stutchhurii  ;  after  Mr  Stutchbury,  geologist. 
styl6phora  ;  markrbearing ;  impressed  with  a  mark. 
subanguldtns,  a,  um;  somewhat  cornered. 
subardtus,  a,  um;  somewhat  defaced  (literally  ploughed  up). 
suharcudtus,  a,  um  ;  slightly  bow-shaped  or  bent. 
snh-armdtus,  a,  um  ;  somewhat  armed. 

siihcarindtus,  a,  um  ;  somewhat  keeled  ;  furnished  with  slight  ridges  ;  in- 
distinctly ridged. 
siibconvSxus,  a,  um  ;  somewhat  convex. 
sub-cristdius,  a,  um  ;  rather  crested. 
subdepressus,  a,  um  ;  somewhat  depressed. 
subfusi/6rmis,  is,  e  ;  somewhat  spindle-shaped. 
subnUdus,  a,  um  ;  somewhat  naked. 
sub-retlculdtics,  a,  um  ;  somewhat  reticulated. 

412 


SUB  —  THY 

siibrotHndus,  a,  %im;  sub-rotund;  somewhat  round ;  roundish, 

sub-serrdtus,  a,  ton  ;  slightly  serrated. 

sUhteres  ;  somewhat  tapering. 

suhtrigonus,  a,  um  ;  somewhat  three-cornered. 

subturbindtus,  a,  uin  ;  somewhat  top-shaped. 

subuldtus,  a,  um  ;  awl- shaped  ;  subulate. 

subUHdens  ;  awl-toothed ;  having  awl-shaped  teeth. 

SuffolcUnsis,  is,  e  ;  of  or  belonging  to  Suffolk. 

sulcdtus,  a,  um;  furrowed. 

sulcifer,  a,  tcm  ;  bearing  furrows  ;  marked  with  furrows. 

sulcostdmus,  a,  um  ;  having  a  mouth  deeply  furrowed. 

sup^rbus,  a,  um  ;  superb  ;  magnificent. 

Sussexiensis,  is,  e;  found  in  or  belonging  to  Sussex. 

sylvestris,  is,  e  ;  belonging  to  the  woods. 


tahulMus,  a,  um  ;  boarded ;  planked. 
ioenidnus,  a,  um  ;  tapeworm-shaped. 
tardndus  ;  the  rein-deer  ;  rein-deer-like. 
taxinus,  a,  um  ;  belonging  to  the  yew-tree  ;  yew-like. 
tdxus  ;  the  badger  ;  badger-like. 
tenellus,  a,  um  ;  very  tender  ;  delicate. 
Tennanti  ;  after  Professor  Tennant  of  London,  mineralogist. 
tenuicdulis,  is,  e  ;  slender-stemmed  or  stalked. 
Unuiceps  ;  slender  head  ;  slender-headed. 
tinuidens  ;  slender  tooth  ;  slender- toothed. 
ienuifascidtus,  a,  um ;  slender-banded. 
tenuifolius,  a,  um  ;  slender- leaved. 

tenuilamell6sus,  a,  um  ;  having  slender  lamellse,  or  thin  plates. 
tenuirCstris,  is,  e  ;  slender-beaked  ;  slender-snouted. 
tenuis,  is,  e ;  slight ;  slender. 

teuui-septus,  a,  um  ;  slightly  divided  ;  slender  partitioned. 
ienuispimis,  a,  um  ;  slender-spined. 
tenuistriMus,  a,  um  ;  finely  striated  ;  slightly  striated. 
Urebra  ;  a  borer  or  auger. 
terebrdtus,  a,  um  ;  bored  ;  perforated. 
(Sres  ;  rubbed  to  a  point ;  tapering. 
ter'etiusculus,  a,  um  ;  slightly  tapering  ;  somewhat  taper. 
tesselldtus,  a,  um  ;  tessellated,  like  the  squares  of  a  dice-board. 
testacUla,  little  shell. 

testudinifdrmis,  is,  e;  turtle-  or  tortoise-shaped. 
tetrdgonus,  a,  tim  ;  four-cornered. 
tetrdsticha  ;  in  four  rows. 
textilis,  is,  €  ;  woven  ;  like  a  web. 

ihujo'ides  ;  like  the  thuja  or  arbor- vitae,  one  of  the  coniferae. 
thymifolius,  a,  um  ;  thyme-leafed  ;  leaves  like  the  thyme. 
thyreospondylus  ;  having  perforated  vertebrse. 
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tichorhinus,  a,  um  ;  partition- wall-nosed  ;  applied  to  a  fossil  rhinoceros  in 

allusion  to  the  structure  of  the  nose-  or  snout-bones. 
tintinTv&bnlum  ;  a  little  bell ;  like  a  little  bell. 
tolidpicus,  a,  um  ;  pestle-like  ;  from  the  isle  of  Sheppey. 
toment6sus,  a,  um  ;  thickly  covered  with  short  stiff  hairs. 
torqudtus,  a,  um,;  twisted  round. 
tortudsus,  a,  tim ;  tortuous ;  twisted. 
Trailli;  after  Dr  Traill  of  Edinburgh,  naturalist. 
transversus,  a,  um  ;  transverse  ;  cross-wise. 
trapeziformis,  is,  e  j  four-sided  ;  trapezium-like. 
triacontaddctylus,  a,  um  ;  thirty-fingered. 
trichdtomus,  a,  um  ;  divided  into  three. 
triddciylites  ;  three-fingered  ;  three-fingered-Hke. 
trifidus,  a,  um  ;  cleft  or  divided  into  three. 
trifolidtus,  a,  um;  three-leafed. 
trifurcdtus,  a,  um  ;  three-forked. 
trigoTiillaris,  is,  e ;  triangular  ;  three-cornered. 
trigdniceps  ;  triangular-headed. 
trigonocdnthus,  a,  um ;  three-cornered  spine. 
trigomocerusy  a,  um  ;  three-cornered  or  triangular  horn. 
trigonSpsis  ;  three-cornered-like. 
tmgonus,  a,  um  ;  three-cornered. 
trilobdiusy  a,  um;  three-lobed  ;  in  three  main  parts. 
trinervis,  is,  e;  three -nerved ;  having  three  veins. 
trochledris,  is,  e  ;  pulley-shaped. 
trochoides  ;  like  the  trochus  or  wheel-shell. 
tropceus,  a,  um;  twisted  or  turned  round. 
truncdtus,  a,  um  ;  truncated  ;  cut  short. 
ttibceformis,  is,  e;  trumpet- shaped. 
tuherculdtus,  a,  U7n  ;  covered  with  tubercles ;  warty. 
tuberdsus,  a,  um  ;  tuberose ;  composed  of  tuber-like  parts. 
tubip>6ra ;  organ-piped ;  tubular-pored. 
tuhuldris,  is,  e  ;  hollow  like  a  pipe ;  tubular. 
tubuldtus,  a,  um  ;  furnished  with  pipe-like  pores  or  passages. 
tubulosus,  a,  um  ;  abounding  in  tubes ;  made  up  of  tubes. 
tumidulus,  a,  um ;  slightly  swollen. 
tumidus,  a,  um  ;  tumid ;  swollen  out. 
Tunstalli)isis,  is,  e  ;  after  Tunstall  Hill  in  Durham. 
turbindtus,  a,  um;  top-shaped. 
tiirbinillus,  a,  um  ;  little  top-shaped. 
turbino'ides  ;  shaped  like  a  top. 
t-drgidus,  a,  um  ;  turgid  ;  swollen  out. 
turris  ;  a  tower ;  tower-shaped. 


umbilla  ;  an  umbrella ;  umbrella-like. 
umbilicdtus,  a,  um  ;  navel-shaped ;  umbilioated. 
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nmbondtus,  a,  wn ;  bossed ;  protuberant. 

ambracidifonnis,  is,  e  ;  umbrella-shaped. 

timhrdsiis,  a,  um  ;  shadowed. 

uncdtus,  a,  um, ;  hooked  ;  hook-shaped. 

uncif6liuSy  a,  um ;  hook-leafed ;  hook-like  leaf. 

uncirdius,  a,  um  ;  hooked ;  furnished  with  hooks. 

-dndans  ;  waving ;  in  waving  lines. 

unddtus,  a,  um;  wavy. 

unduldtus,  a,  um  ;  undulating ;  in  wavy  lines. 

ungmf6rm,is,  is,  e  ;  claw-shaped. 

unicarindtus,  a,  um  ;  having  one  ridge  or  keel. 

unicClor  ;  one-coloured ;  of  uniform  colour. 

unilinedtuSy  a,  ^tm  ;  one-lined  ;  marked  with  one  line. 

uniplicdtus,  a,  iim  j  once  folded. 

urceoldtus,  a,  um  ;  pitcher-shaped ;  pitcher-like. 

Urii  ;  after  the  Rev.  Dr  Ure  of  Rutherglen. 

urophplliis,  u,  um  ;  tail-leafed ;  tapering  like  a  tail. 

utricicldris,  is,  e;  bag-like. 


V 

vdgans  ;  wandering. 
vagina  ;  a  sheath. 

Valdensis,  is,  e  ;  belonging  to  the  Wealden  formation. 
validus,  a,  um  ;  strong  ;  stoutly  built. 
varidhilis,  is,  e  ;  variable ;  not  always  the  same. 
varians ;  variable;  changing. 
varicosus,  a,  um  ;  varicose ;  having  swollen  veins. 
variocostdtus,  a,  um  ;  differently  ribbed  ;  having  ribs  of  different  sizes. 
vanoldris,  is,  e  ;  spotted  with  pimples. 
vasculdris,  is,  e  ;  vascular ;  having  little  vessels. 
Vectiensis,  is,  e  ;  of  or  belonging  to  the  Isle  of  Wight. 
veldmen  ;  a  covering  or  veil. 
vUicans  ;  sail-like  ;  with  sail-like  fins. 
celox  ;  swift ;  fitted  for  rapid  motion. 
velutinus,  a,  um ;  velvety  ;  soft. 
ven6sus,  a,  um  ;  full  of  veins, 
ventricosus,  a,  um  ;  bulging  out ;  bellying. 
ventropldnus,  a,  t(,m;  smooth-bellied. 
venustus,  a,  um  ;  fair ;  elegant. 
vermiculdris,  is,  e  ;  worm-shaped  ;  vermicular, 
oermiculoldes ;  worm-like  ;  vermicular. 
Vermiilidnus,  a,  um  ;  after  M.  Verne\iil,  geologist. 
vertehrdlis,  is,  e;  vertebra-like. 
verticilldtus,  a,  um ;  whorled ;  verticillate. 
verrucdsus,  a,  um  ;  warty  ;  covered  with  wart-like  projections. 
verus,  a,  um  ;  true ;  genuine. 
vesiculdris,  is,  e  ;  vesicular ;  bladder-like. 
vesiciUosics,  a,  um  ;  fuU  of  vesicles  ;  bladdery. 
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s,  a,  um  ;  ancient. 
villOsns,  a,  um  ;  villous  ;  covered  with  soft  short  hairs. 
vhnineus,  a,  um  j  osier-like  ;  withy. 
violdceus,  a,  um  ;  approaching  to  a  violet  hue. 
virgdtus,  a,  um  j  twig-shaped;  rod-like. 
'tiirgula  ;  a  rod  or  twig. 

virguldUus,  a,  um  ;  rod-shaped  ;  like  a  bundle  of  rods. 
vitreus,  a,  um  ;  glassy ;  like  glass  in  lustre. 
vittdtus,  a,  um  ;  banded  or  bound  with  a  fillet. 
vomer  j  a  plough-share ;  plough-share-like. 
vulgdris,  is,  e  ;  vulgar  ;  very  common. 
vulgdUis,  a,  um  ;  common. 


w 

Waterhoiisii  ;  after  Mr  Waterhouse  6i  London,  zoologist. 
WhithUnsis,  is,  e  ;  from  Whitby  on  the  Lias  in  Yorkshire. 
Williamsonis  ;  after  Dr  Williamson  of  Scarborough,  botanist. 
Withami  ;  after  Dr  Witham  of  Edinburgh,  palaeontologist. 
Woodii  J  after  Mr  Searles  Wood  of  London,  geologist. 
Woodwardii  ;  after  Mr  Woodward,  conchologist. 
Wrightii  ;  after  Dr  T.  Wright  of  Manchester,  palaeontologist. 


X 

xiphodon  ;  sword-tooth  ;  having  a  sword-like  tooth. 


zamioides  ;  zamia-like  ;  resembling  the  plant  zamia. 
zebra  ;  the  zebra  ;  striped  or  banded  like  the  zebra. 
zic-zac,  zig-zag  ;  slanting  in  straight  lines  from  side  to  side. 
zingiheriformis,  is,  e  ;  ginger-root-shaped. 
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